PEOAKUIMHA KONETIA

B. B. [I4HACIOK (ronosuuil penaxrop), B. M. @E/[IPKO (3acT. rOJI0BHOTO PEAaKTOpa),
P. P. KOKOT (sinnosinanshuit cexperap), O. €. AHJPEHKIB, C. A. BUYKOB, JI. O. BACH-
JIEYKO, P. €. I'TIAJUIIEBCEKHHU, 1. M. IMUTPAX, I. IO. 3ABAJIIH, I. M. 3IHb, I'. C. KIT,
P. M. KVIIIHIP, JI. M. JOBAHOB, 3. T. HA3APYYK, I M. HUKU®OPYHUH, I. B. OPUHAK,
O. I1. OCTAII, B. I. IOXMYPCBKHH, O. B. PEIIIETHAK, M. I. CABPVK, 3. A. CTOIJbKO,
O.B. CYBEPJIAIK, [I.T. CVYJIUM, B.B. ®EJOPOB, C.O.®IPCTOB, M.C.XOMA,
I1. B. ICHIA

MDKHAPOOHA PEQAKLIAHA KONETIA

P. AKIJ] (BenukoOpuranisi), C. BOJEHIYAPOB (bonrapis), I-P.T'APPIC (Benuko-
Opuranis), I. IJIIHKA (Kanana), B. JILEJIb (Himeuuuna), O. M. IOKOILJEHKO (Pocis),
E. TVHAPCBKA (Tlonbma), M. A. MAXYTOB (Pocis), M. @. MOPO30B (Pocis), A. HEUMII]
(Mombmma), I IVTIOBIHAJK — (®panuis), A ITOKJIIOQA (Yexis), P.-O.PI4l (CILA),
J-M.-P. TEITJIIH (BenukoOputanis), JI. TOT (YropmuHa), €. TOPIFIO (Icnanis)

EDITORIAL BOARD

V. V. PANASYUK (Editor-in-Chief), V. M. FEDIRKO (Deputy Editor-in-Chief), R. R. KO-
KOT (Secretary), O. Ye. ANDREIKIV, S. A. BYCHKOQOV, I. M. DMYTRAKH, V. V. FEDOROV,
S. 0. FIRSTOV, R.Ye. GLADYSHEVSKIIl, M.S. KHOMA, H.S.KIT, R.M.KUSHNIR,
L. M. LOBANOV, Z. T. NAZARCHUK, H. M. NYKYFORCHYN, I. V. ORYNIAK, O. P. OSTASH,
V. l. POKHMURSKII, O.V.RESHETNYAK, M. P. SAVRUK, Z. A. STOTSKO, O. V. SUBERLYAK,
H. T. SULYM, L. O. VASYLECHKO, P. V. YASNII, I. Yu. ZAVALIY, I. M. ZIN”

INTERNATIONAL EDITORIAL BOARD

R. AKID (Great Britain), W.DIETZEL (Germany), |.R.HARRIS (Great Britain),
H. HLINKA (Canada), A. M. LOKOSHCHENKO (Russia), E. LUNARSKA (Poland), N. A. MA-
KHUTOV (Russia), N. F. MOROZOV (Russia), A. NEIMITZ (Poland), G. PLUVINAGE (France),
Ya. POKLUDA (Czech Republic), R. O. RITCHIE (USA), D. M. R. TAPLIN (Great Britain),
J. TORIBIO (Spain), L. TOTH (Hungary), S. VODENICHAROV (Bulgaria)

BignosiganbHuii 3a Bunyck un.-kop. HAHY, a-p TexH. Hayk, npod. B. M. ®egipko
Responsible for issue corr.-member NASU, Dr. (Engn.), Prof. V. M. Fedirko

Appeca pepakuii 79601, JleBiB MCTI1, HaykoBa, 5. ®i3nko-MexaHiqHWUIM iHCTUTYT
im. . B. Kapnenka HAH Ykpainn. 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

BignosionansHuin cekpetap pegakuii P. P. KokoT

Pepaktopu . C. bpuHsik, O. T. ocuH, /1. €. E€netiko

TexHiyHum pegaktop I. B. KanuHrok

3aB. rpynor KOMM'toTEPHOI NiAroToBKM BUAaHHs [. B. KanuHwok

Komnm'totepHuii Habip J1. I". Konyak, I. M. Kynuk

Mignncaro go apyky 15.08.2019. dopmart 70x108/16. Manip odpceTHmin Ne 1. [ipyk odpceTHWiA. YM. Apyk. apk. 12.
YMoBH. dpapbo-Bindutkis 12,5. Tupax 200 npum. 3amoeneHHs 190819 Big 19.08.2019. LiiHa gorosipHa.
PeectpauinHe ceigoutso cepia KB Ne203 sig 10.11.93

OpykapHs T30B “IpocTip-M”, 79000, J1bBiB, Byn. Yankoscbkoro, 8

© ®IBNKO-MEXAHIYHUIA IHCTUTYT im. I". B. Kapnexka HAH YKPATH,
“®IBNKO-XIMIYHA MEXAHIKA MATEPIANIB”, 2019



HALLIOHANIbHA AKALEMIA HAYK YKPATHMN
®IBUKO-MEXAHIYHUIA IHCTUTYT im. . B. KAPMEHKA

®ISNKO-XIMIHHA
MEXAHIKA MATEPIANIB

MixxHapoaHWIA HayKOBO-TEXHIYHMI KypHan
3acHoBaHW y CiyHi 1965 poky
BuxogunTb 6 pasiB y pik

TOM 55, Ne 4, 2019

nnneHb — cepneHb

3MICT

Koszak JI. FO. HoBa nuckpeTHa MOJEINb INIACTUIHOT Ie(POPMAIIii TBEPIX TIIT ..vevvevrenrereene 7

Onuwxo O. €., I'auxkesuu O. P., Onuwko JI. M. MozaentoBaHHS HalIpy»XEHOTO
i (ha30BOrO CTaHIB IJIACTUHH 3 HIKENiy TUTaHY 32 TEPMOMEXaHIYHOTO

HABAHTAMKCHHS «...vevveereiseesseeseassesssesseesseesseesseasessssssseaseenseesseassesssessessreesneanseensesnsesseenns 15
Pegenxo B. I1. 3ruH 0ceCUMETPUYHO HABAHTAXKEHUX TOBCTHX TUIACTHH .. .vveervveervreenineaeneans 22
Hlayexui 1. I1., Maxkositiyyk M. B., I]ep6iii A. b. BIIUB THYYKOTO IOKPUBY

Ha TPaHUYHY PiBHOBAry chepuuHOi 000JOHKU 3 MEPUIIOHATHHOIO TPIIIHUHOW .......... 27
Layuwun O. I1., Jlenxkoscokuii T. M., Inazoe A. FO. 3pa3ok i1 BU3HAYEHHS

ITOPOTIiB BTOMH 32 MUKITITHOTO TOTIEPETHOTO 3CYBY ruvverveerrensresseesserssessseesseasseseesseenes 34
Acnini I1. B., Muxatinuwun M. C., ITunoyc FO. I, I'vos M. I. Po3paxyHok

BIIACHUX KOJINBAHb HITIHAPUIHUX OOOIIOHOK 13 AIFOMIHIEBOTO CILIABY .....ecvvenvvenenene 42

Tanyniu B. K., Tumowyx B. M., I'onisin O. M. O1iHIOBaHHS €HEPreTHYHUX
3aTpar 3a KBa3iKpUXKOTO pyHHYBaHHS Ha OCHOBI pEeHTI'CHOTpadigHIX

JIOCITi[KEHb HOBOYTBOPCHOT IIOBEPXHI ..c..vveuveeureauresuresteesseesteestessnesseesseesseansessnessnesseenes 47
Nieslony A. and Bohm M. Bromua goBrosiunicts ctani S355JR 3a ogHOBICHOT
CTaJI01 AMILTITYTN TA BUITAJKOBOTO HABAHTAMKEHHS .....vvevveerveesrensresieesreesneaseannesnnesseenes 51

Hoxmypcewruii B. 1., 3inv I. M., Tumyco M. B., Kopuiti C. A., Kapnenxo O. B.,

Xnonux O. I1., Kopeyvka H. I. IuriGyBaHHs1 KOpo3ii ByriieneBoi craini

KCAHTAHOBHUM OT10TIOITIMEPOM .....virviriieaieeseesesestestesseeseeseesne s snesne e ssesseenesnesnesnennesneas 57
@eoipko B. M., Boegooin B. M., Benuxoonuii O. M., Tuxonoscoxuii M. A.,

Kyxap I. C., Menvnux X. P. BIuliB ucniepciiiHOro 3MiliHEHHS

HAHOOKCHJIAMHU Ha KOPO3iiiHy TPUBKICTh y PO3IUIaBax CBUHIIIO

BUCOKOEHTpOIiiHNX cr1aBiB CHCTEMH Cr—Fe—MN—Ni........cocooniniiiiis 63
Manilevich F. D., Pirskyy Yu. K., Danil'tsev B. I., Kutsyi A. V., and Yartys V. A.

JlocmimkeHHs T1Ipoi3y allfOMiHiI0, aKTHBOBAHOTO JI0JaTKAMHU

€BTEKTHYHOTO CIIaBY Ga—IN—SN, BICMYTY 800 CYPMH ....c..ervirverreniirieiieienrenrenre e 69
Ocmaw O. I1., Jlabyp T. M., I'onosamiok FO. B., Bipa B. B., Kosanw B. A.,

lunxapenxo B. C., leéopcvka M. P. KoHCTpyKIIifiHa MIIIHICTh 3BapHUX

3’€JIHAHB TEPMO3MIIHEHOTO CIuTaBy CUCTEMU Al-CU-MQ ....oceiiiiiiie, 81
Jlesuyvxuti B. €., Maciox A. C., Binuii JI. M., bsinonemposuu T., I'ymeneyvxuti T. B.,

IIIubanosa A. M. Bnus Mon(iKOBaHOTO MOJTiBiHIIITIPOIIiTOHOM CHITIKATHOTO

HYKJICAIITHOTO areHTa Ha MOP(QOJIOTitO 1 BIACTHBOCTI TOJIIIPOITIICHY ..veevvveervveereneens 88



Hoepenwok 1. M., IIpockypusik P. B., Tkauyk O. B., Obyx IO. B. ®opMmyBaHHS
TiIPOKCHATIATUTHHUX MMOKPUBIB HA TUTAHI IIa3MO-CICKTPOII THIHUM

OKCHAYBAHHSM Y JTYIKHOMY €IEKTPOIITI ..cvvervirieesrenieasiesnesresnesiessesseenesnesnesressesnens

Pyoenvruii C. I'., Tumoghecsa €. B., Kynuenro O. B., Kopnees O. O.,
Bbopmuuyvxa M. O., Kynuenxo B. B., Kynuenxo FO. B., Puoicosa T. I1.
[igBHUIICHHS KAPOTPUBKOCTI MMOKPUBY IS JTONATOK ra30TypOIiHHUX

D11:37 1005 11 S UUTU R TTRUTPUPR PR

Lleguenxo O. M., Kynax JI. /1., Kysomenxo M. M., @ipcmog C. O. YTBOpEeHHS
CWIIIIMAIB Ta iX BIUIMB HA CTPYKTYPY 1 BIIACTUBOCTI JINTHX CIUIaBIB

cucremu Ti—18Nb—XSi 6i0MEIUIHOTO TIPUBHAUCHHST ....vvvvereereearearenneeeeseeseeseessens

Tpyw B. C., Jlyk’anenxo O. I'., Cmoes I1. 1. BimuB MoaudixyBaHHSI
MOBEPXHEBOI'0 IIapy JOMIIIKAMHU TPOHUKHEHHS HA TPUBAIY MILHICTb

CIABY Zr—19%0 ND ..ot

Kupunis B. 1., Yauxoscoxuil B. I1., ['6030eyvkuii B. M., Ky3omincokuii P. /1.,
Maxcumig O. B., Llanvko A. B. Bruus TepmiuHOi 00poOkH Ha aOpa3uBHY

3HOCOTPHUBKICTh JIUCKIB COUTHHKIB CIBATIOK 31 CTAM 05T ..oovviiiiiiiiiciic e

/3i06a I. P., [lana T. Bumus eHeprii 3BaproBaHHS Ha MIIHICTB 3’ €THAHb

3 BUCOKOMIITHOT CTami SO60QC .........eoiiiiiiiieiiec e

Kawyba A. I, [lempyco P. FO., Anopiescokuii b. B., Conosiioe M. B., Cemxis I. B.,
Manuu T. C., YQuniu M. O., Cmaxypa B. b., ll]enancoxuii I1. A., @panis A. B.
TemneparypHa 3aleXHICTh €ICKTPO(]I3HIHIX BIACTHBOCTESH KPHCTAIIB

TPYITH AUBXE oottt

E€ghanos B. C., Knouuxun B. B., Ckpebyos A. A., Ilempux 1. A., [Teoaw O. O.
JocmimkeHHs BIUTUBY TEXHOJIOT1] BUTOTOBIICHHS KaTOIB HA AKiCTh

KOHJCHCAIIHHUX KAPOTPUBKHUX TTOKPHBIB ... veviviviiiiiiieie it

Y HAYKOBUX KOJTAX

I'peoiny M. MixxHapoiHa KOH(EPEHIIisl 3 MeXaHiK1 pylHYBaHHS MaTepialiB

i mimicHocTi KOHCTPYKIIH (FMST 2019) ...t



HALMOHAJITIbHAA AKAOEMNA HAYK YKPAUHbI
DUBNKO-MEXAHUYECKUN UHCTUTYT um. I'. B. KAPMEHKO

OPUSNKO-XMMNHECKAA
MEXAHVKA MATEPWAJIOB

MexayHapoaHbIN Hay4YHO-TEXHUYECKUIA XKypHan
OcHoBaH B sHBape 1965 roga
BbixoauT 6 pas B rop,

TOM 55, Ne 4, 2019

NIb — aBrycrt

COJEPKAHUE

Kosax JI. FO. HoBast nuckpeTHas MOJEINb IIacTHYecKoi aedopmanuu

U157 001 03 ) ST PP PPPPPPTI 7
Onvuuko A. E., I'auxesuu A. P., Onvuuko JI. 1. MopenupoBaHue HanpsyKEHHOTO

1 ($a30BOTO COCTOSHHIN TUTACTHHEI U3 HUKEINIAa TUTaHA

IIPU TEPMOMEXAHUUECKOM HATPY3KE 1.vvviiuriiiiisiiiiiiisstisssiissstes s sias s snas s ssasssnas s snas s 15
Pesenko B. I1. I3rub ocecHMMETPHUYECKH HATPY>KEHHBIX TOJCTHIX THIACTHH ... vevverveeeennes 22
Hlaykuu U. I1., Maxosuiiuyk H. B., [llepouii A. b. BausHue ruOKOro moKphITHS

Ha TPaHUIHOE PaBHOBECHE CHEpUIECKOil 000I0UKH C MEPUINOHATEHON

By 01S) 10171 (0] 7 (VST P PR OPT PR VRPN 27
Jayvruuun A. 1., Jlenxosckuii T. M., Inazos A. FO. O6pazen Ajis onpeaeneHus

ITOPOTOB YCTAIOCTH TPH IMAKITUIECCKOM MOTIEPETHOM CIBHTEC .....vvevvvsveerveanreanrennnesseens 34
Acnuii I1. B., Muixaiinvuuun M. C., [vinoyc 1O. U., ['yob M. U. Pacuer

COOCTBEHHBIX KOJIeOaHUH IIMHAPHUIECKUX 000TI0UeK

U3 QAITFOMUIHUCBOTO CTIIABA ... .vevvestesteesseesseesseaseasseassesssenseessesssesssessesssessseansesnsesnsesseenns 42
Tanynuu b. K., Toimowyx B. H., I'onuan O. M. OueHUBaHUE SHEPTETUIECKUX

3aTpar MpHU KBA3UXPYIKOM pa3pylICHHH HA OCHOBE PEHTTeHOrpadhHUECKUX

HCCIICTOBAaHUHA HOBOOOPA30BAHHOM MOBEPXHOCTH .. .eevverreerresresieesieesreesreannessnesneesneenns 47
Nieslony A. and Bohm M. Ycranoctaas monroseunocts cranu S355JR
IIPY OJHOOCHOM IIOCTOSIHHOW aMIUIMTY/E U CILY4aMHOM HATPY3KE ...vvvvieiiririiieiiiine 51

Hoxmypckuii B. U., 3unv U. H., Teimyco M. B., Kopnuii C. A., Kapnenrxo E. B.,

Xnonwvix O. I1., Kopeyxas H. H. ITarubnupoBaHie KOPPO3UU yIIIEPOAUCTON

CTaJIA KCAHTAHOBBIM OMOTIOTIFIMEPOM ....cuveerriuriaeeiineenreesreesnessnessnesenesseesneesnessnsssnesneenns 57
@eodupro B. H., Boesooun B. M., Benvikoonwiii O. H., Tuxonoeckuii M. A.,

Kyxap U. C., Menvnvix X. P. BnusHue qUCTIEpPCHOHHOTO YIIPOYHEHHUS

HAaHOOKCHJIaMH Ha KOPPO3HOHHYIO CTOHKOCTh B pacIlaBaX CBHUHIIA

BBICOKODHTPOITMHHBIX CITABOB CHCTEMBI Cr—Fe—MN—Ni ......occooviiiiiiiceeen, 63
Manilevich F. D., Pirskyy Yu. K., Danil’tsev B. I., Kutsyi A. V., Yartys V. A.

HccrnenoBanue ruapoin3a alfOMUHIS, aKTHBHPOBAHHOTO JO00aBKaMH

9BTEKTUUYECKOTO cruiaBa Ga—IN—Sn, BUCMYTA UIIH CYPBMBI ....c.vevverieinieieereienienresieaneas 69
Ocmaw O. I1., Jlabyp T. M., I'onoeamiox FO. B., Bupa B. B., Koganws B. A.,

Hlunxapenro B. C., fleéopckas M. P. KoHCTpyKIIMOHHAs IPOYHOCTh

CBApHBIX COEIUHEHHH TEPMOYIPOYHEHHOTO cruiaBa cucteMbl Al-Cu-Mg................. 81



Jlesuyxuii B. E., Maciox A. C., bunvui JI. M., banonempoeuu T., I'ymeneyxuti T. B.,
Hlubanosa A. H. Biustane MoauUIIMPOBaHHOTO TIOJIMBUHIIITUPOIHIOHOM
CHJIMKaTHOTO HYKJICAIMOHHOTO areHTa Ha MOp(oJI0THIO
U CBOMCTBA MOJUIIPOIIHIICHA ...t st sttt sbe bbb s sns s 88

Hoepenox U. H., Ilpockypusik P. B., Tkauyk O. B., O6yx IO. B. ®opmupoBaHue
THPOKCUATIATUTHBIX TIOKPBITHI HA TUTAHE TTa3MEHHO-3JICKTPOJIUTHYCCKUM
OKCHJTUPOBAHHUEM B IIEIIOUHOM DITCKTPOITHTE ..vvveevrerreenreesrenseesseessesssessseassesssessnesseenes 95

Pyoenvruii C. I'., Tumogheesa E. B., Kynuenko A. B., Koprees A. A.,
bopmuuyxas M. A., Kynuenxo B. B., Kynuenxo FO. B., Pvioicosa T. I1.
[NoBbIlIeHUE KAPOCTOMKOCTH MOKPBITUS JIJIsI JIOMATOK Ta30TyPOUHHBIX
Bi0:3%0 1 NN (=), QUUUOT R 100

Llesuenro O. M., Kynax JI. /1., Kysbmenxo H. H., @upcmos C. A. O6pazoBaHue
CUITUIIUIOB U MX BIMSHUE HA CTPYKTYPY M CBOMCTBA JIUTHIX CIUIABOB
cucteMbl Ti—18Nb—XSi OMOMEIUIIMHCKOTO HABHAUECHUS ...vveevvevveeesereeessireeessseneesinnns 107

Tpyw B. C., Jlyxkvanenxo A. I'., Cmoes I1. . Bmusaue MoaupuInpoBaHus

MIOBEPXHOCTHOTO CJIOS IPUMECSIMHU IPOHUKHOBEHUS HA ITTUTENHHYIO

mpOIHOCTD CIUIABA ZI—19% ND ..o 114
Koipvinus B. U., Yaiikosckuii b. I1., I'so30eykuti B. H., Kyzomunckuii P. /[,

Makcvimug O. B., lanvko A. B. Bnusaue TepMuieckoil 00paboTKu

Ha abpa3uBHYIO0 U3BHOCOCTOMKOCTh TUCKOB COLTHUKOB CESUIOK U3 cTanu 651 ............ 119
Jl3uoba U. P., Ilana T. BnusiHAEe SHEPTHH CBApPKH HAa TIPOYHOCTH COCTUHECHUI

n3 BBICOKONTPOUHOM CTATH SI60QC ..o 125
Kawy6ba A. U., [lempycs P. FO., Anopuesckuti b. B., Conogves H. B., Cemxue Y. B.,

Manvui T. C., Yotauii M. O., Cmaxypa B. b., l{enanckuii I1. A., @panus A. B.

TemneparypHas 3aBHCHMOCTB dJIEKTPOPH3NIECKUX CBOUCTB KPUCTAIUIIOB

TPYTIIBL ABXG. o iiiiiiiiiii s 130
Eganos B. C., Knouuxun B. B., Ckpebyos A. A., Ilempux U. A., [Tedaw A. A.

HccrenoBanne BAMSHUS TEXHOJIOTHH M3TOTOBJICHHUS KaTOAOB Ha KAYeCTBO

KOHJICHCAIIHOHHBIX JKAPOCTOMKIX TIOKPBITHH ... c..veeuviiriiiiesiiestiesteeie st sieesieesee s 136

B HAYYHbIX KPYTAX

I'peouny M. MexayHapogHast KOH(PEPEHIIHS 110 MEXaHUKE pa3pyIIeHHUsI
MaTepHasoB U 1eI0CcTHOCTH KOHCTPYKIHH (FMSI 2019) ..., 142



NATIONAL ACADEMY OF SCIENCES OF UKRAINE
H. V. KARPENKO PHYSICO-MECHANICAL INSTITUTE

PHYSICOCHEMICAL
MECHANICS OF MATERIALS

International Scientific-Technical Journal
Founded in January 1965
Published bimonthly

VOLUME 55, Ne 4, 2019

July — August

CONTENTS

Kozak L. Yu. A new discrete model of solids plastic deformation ............ccccccevevevvciecnennnnnn, 7

PE3IOME. TlopiBHSIHO OMCIOKaLiiHy Ta HOBY AMCKPETHY MOJEINb IJIACTHYHOCTI. 3a
paHilie 3anpoNOHOBAaHOT MOAENI, KPUCTaiuHa Ipatka 3i c()epHyHO-CUMETPUYHUM IIOTEH-
IiaJIoM MDKaTOMHOI B3a€MOJIi € HECTIHKOI Yy BHYTPIIIHIX 00IACTAX KpUCTaja 10 HAIpy-
JKeHb 3CyBY. [loBepXHEBI IIapyu YTPUMYIOTh HECTIKy KpUCTAIIYHY IPATKY, IO 00YMOBIIIOE
CTaH HECTIHKOi piBHOBaru Kpucrana. OCOOIMBICTIO 3aIIPOMIOHOBAHOI MOJEINI € Te, IO 3CYB
ATOMHUX IUTOIIIH y KPUCTaMi BiTOYBAETHCS 32 HU3BKIX HANPYXKEHb 0e3 OyIb-sIKuX AedeKT-
TiB, Y TOMY YHCHi Tucliokaniid. HaBeneHo mepeBaru 3amporoHOBaHOT MOAETI MOPIBHSIHO 3
JUCITOKAIIHHOKO, SKi OTPHMAHO 3 aHaJli3y BIIOMHX €KCIIEPUMEHTAIBHHUX PEe3yIbTATIB.

PE3IOME. CpaBHEHO TUCIOKAIMOHHYIO U HOBYIO TUCKPETHYIO MOJIEb MIAaCTHYHOC-
Ti. CorjlacHO paHee IPeAIOKECHHON MOJeNnH, KpUCTAJUINYecKas pelieTka co chepuIecKu-
CUMMECTPUYHBIM IMOTCHIINAJIOM MEKATOMHOTO B3aI/IMOI[eI‘/JICTBI/I$I SIBJISICTCSA HeyCTOﬁ‘II/IBOﬁ BO
BHYTPEHHHUX o0JacTax KpUucTajlyla K MaJIbIM CIABUT'OBBIM I[e(bOpMaHI/ISIM. HOBerHOCTHBIe
CJIOW yJIEPKUBAIOT HEYCTOWUHMBYIO KPUCTAINIMYECKYIO PEIIETKY, MOITOMY KPHUCTAII HaX0-
JIUTCSI B COCTOSIHUM HEYCTOHYHMBOTO paBHOBeCHS. OCOOEHHOCTHIO MPEJIOKEHHON MOIeTN
SBIISICTCS TO, YTO CMEIICHHE aTOMHBIX IUIOCKOCTEH B KPHCTAIUIC MIPOUCXOIUT MPH HUIKHUX
HaNpsDKeHUSIX 0e3 Kakux-1u0o JedeKToB, B TOM dHcie Auciokanmil. [IpuBeaeHs! nmpenmyiie-
CTBa TIPEJIOKEHHON MOJICTIH TI0 CPAaBHEHHIO C TUCIOKAIIMOHHOW, MOJMyYCHHBIC W3 aHAJIH3a
W3BECTHBIX IKCIIEPHUMEHTAILHBIX JAHHBIX.

SUMMARY. A comparison of the dislocation model and the new discrete model of
plasticity is presented. In accordance with previously proposed model the crystal lattice of
the spherically symmetric potential of interatomic interaction is unstable in the inner
regions of the crystal relatively to small shear deformations. The surface layers support an
unstable crystal lattice, because of this the crystal is in unstable equilibrium specific. A
feature of the proposed model is that the shift of atomic planes in the crystal occurs at low
stresses in the without any defects including dislocations. The dislocation and proposed
models are compared using the explanations of a large number of known experimental data.
The advantages of the new discrete model compared with the dislocation one are proposed.

Onyshko O. Ye., Hachkevych O. R., and Onyshko L. Yo. Modeling of the stress
and phase state of the titanium nickelide plate under thermo-mechanical
(o= To 1o o PR SUSO TP TRPR 15

PE3IOME. Ha ocHOBI o0y/10BaHOT MOJIeJIi 3 BUKOPUCTaHHSIM METO/IiB MEXaHIKH Cy-
IIUIBHOTO CEePEeIOBHIIA Ta TEPMOANHAMIKH HEPIBHOBAXKHUX IMPOIECIB U KITbKICHOTO OITH-



Cy HOBEJIiHKH TiJI, BATOTOBJIEHUX 3 MaTepialliB 3 epekToM nam’sti GopMu, TOCIiIKeHOo da-
30BUI Ta HANPY)KEHUH CTaH IUIACTUHHM 3 HIKEIly TUTaHy 3a 3THHY Ta HarpiBy—OXOJIOJKEH-
Hs1. Po3paxyHKH BUKOHAHO /It PI3HHUX BapiaHTIB MEXaHIYHOTO HABaHTA)XEHHs 1 TeMIepary-
pu. BeraHoBieHo, 1o 3a ¢a30BHUX 3MiH y IUIACTHHI BUHUKAE 3MIHHUH 32 TOBIIMHOIO PO3IIO-
IIT MapTEHCHUTY, IO CIIPHYNHSIE (POPMYBaHHS HEOTHOPITHOTO 3aJMIIKOBOTO HAIPY>KEHO-
JIe(OpPMOBAHOTO CTaHY.

PE3FOME. Ha ocHOBaHHMH MOCTPOSHHOW MOJENH C HMCIIOIB30BaHHEM METOJIOB MeXa-
HUKHU CIUIOIITHBIX Cpel M TePMOJMHAMHUKH HEPaBHOBECHBIX MPOIECCOB IS KOJIWYECTBEH-
HOTO OTIMCAHU TIOBEACHUS Tell, U3TOTOBJICHHBIX U3 MaTepHasioB ¢ 3ddekrom maMsatu pop-
MBI, HCCIIeIOBAaHO (pa30BOE M HANPSIKEHHOE COCTOSTHAE HEOTPaHWUEHHOH TUTACTHHBI U3 HU-
KeJua TUTaHa TPU M3TU0e M HATPEBE—OXJIAXKICHUH. BBIYUCIICHHS MPOU3BEICHBI IS pa3-
JIUYHBIX BapUAHTOB MEXaHUYECKOTO HArpy>XEHHUsS M TeMIepaTypbl. Y CTAHOBJICHO, YTO MPHU
paccMaTpuBaeMbIX YCIOBUSX B IUIACTUHE BO3HUKAET MEPEMEHHOE IO TOJIIMHE pacipere-
JICHUC MapTechTa, BBI3BIBAKOIIICC (I)OpMI/IpOBaHI/IC H€OL[H0pO}1HOFO OCTAaTOYHOT' O HaHp}I-
JKCHHO-TIE(OPMHUPOBAHHOTO COCTOSHHSL.

SUMMARY. Based on the constructed model with use of the methods of the continuum
mechanics and thermodynamics of nonequilibrium processes for quantitative description of
the behavior of shape memory solids the phase and stressed states of unlimited nitinol plate
under bending and heating—cooling is investigated. Calculations are made for various me-
chanical loadings and temperatures. It is established that under considered conditions
variable in thickness distribution of martensite in occurs the plate, causing the formation of
the inhomogeneous residual stress-strain state.

Revenko V. P. Bending of axisymmeric loaded thick plates ...........ccccccviniininnininiinenn 22

PE3IOME. 3anponioHOBaHO HOBY TEOPIlO 3rMHY OCECUMETPUYHO HABAHTAKEHUX ILJIac-
THH y BUTJISIIII TOBCTOT'O KUNIBIS a00 AMCKA, KOJIH iX MPOTUHU HE € BEJIMKUMH 1 HaIpy>KeHUH
cTaH He onucyoTh rinote3n Kipxroda—Jlsa abo Tumomenka. /s Takoro 3ruHy BUKOPHUC-
TaHO /Bl TapMOHIYHI (YHKIII, SIKI OIMHMCYIOTh OCECUMETPUYHHUI HampyxeHui ctaH. [licns
IHTerpyBaHHs 3a TOBIIMHOIO IIACTHHH BHPa)XEHO MOMEHTH 1 IIONIEPeyHi 3yCHIUIA Yepe3 IBi
¢yrkmii. TouHO 3aI0BOJNICHO CITIBBITHOUICHHS TEOPil MPYKHOCTI 1 MOOYJOBaHO 3aMKHYTY
CHUCTEMY pIBHSHb Ha BBENCHI (YHKIIi 0e3 BUKOPUCTAHHS TillOTE3 MPO T€OMETPUYHUMA Xa-
paktep nedopMyBaHHs IUIacTHHH. Po3pobnieHo MeTon ix po3s’s3anHs. HaBeneHo po3B’sa30k
Psioy 3a1a4 3TUHY TUIACTHH 3 OTBOPAMH.

PE3FOME. TlpennosxeHa MOJIENb OCECHMMETPUYHOTO M3rH0a HarpyKeHHBIX MIACTHH
B BHJI€ TOJICTOTO KOJIbIA MJIM JMCKA, KOIa X MPOTHOBI He SIBISETCs OOJBUIMMH U HAIIpsi-
JKEHHOE COCTOSIHUE HEe OMUCHIBaIOT TunoTe3bl Kupxroda—Jlssa uiu Tumomenko. s cum-
METPUYECKOTO M3rnda MCIOJIb30BaHbl JBe (DYHKLUMH TEOPUH YIPYrOCTH, 4Yepe3 KOTOphIe
BBIPAKEHO OCECUMMETPUYHOE HAIIPSKEHHOE cocTosiHue. [lociie uHTerpupoBaHus Hanpsixe-
HHUH 110 TOJIIMHE TUIACTHHBI BBIPa)KEHBI MOMEHTHI U MOTIepPEeYHbIe YCUIINA Yepes3 J1Be QyHK-
nuu. TOYHO yIOBIETBOPEHBI COOTHOIIEHUE TEOPHU YHNPYTOCTH U MOCTPOEHO 3aMKHYTYIO
CHCTEMY ypaBHEHHI Ha BBeJCHHbIE (PyHKINHU 0e3 MCIOIb30BaHMS IMIIOTE3 O TeOMeTpHyec-
KOM Xapakrepe e opMUpOBaHMs IUIACTHHBL. Pa3paboTan MeTO MX pelIeHHs U IPUBEACHBI
HMPUMEPBL.

SUMMARY. A theory of bending of axisymmetrically loaded plates in the form of a
thick ring or a disk is proposed, when their deflections are not large and the stressed state
does not describe the hypotheses of Kirchhoff-Love or Tymoshenko. Two functions
describing the axisymmetric stress state are used to describe the symmetric bending. After
plate thickness integration moments and transverse forces are expressed through two
functions. The relation of the theory of elasticity is exactly satisfied and a closed system of
equations for the introduced functions is constructed without using the hypotheses about the
geometric nature of plate deformation. A method for their solution has been developed.
Bending problems for plates with holes are solved.



Shatsky I. P., Makoviichuk M. V., and Shcherbii A. B. The influence of flexible
coating on limiting equilibrium of a shallow spherical shell
With @ Meridional Crack..........cocooeiiiiiii 27

PE3IOME. [Tocnimkena 3aaua npo po3tsr cepuaHoi 000JI0HKH, 10 MiJKpiruieHa
THYYKHM ITOKPUBOM Ta MIiCTUTh MEPUIIOHATBHY TpiluHy. [IOKpHB 3M0OIeTFOBAHO MIAPHi-
pom, o 3’eHye Oeperu po3pizy B OHIH 3 TUIIFOBUX OBEPXOHb 000JIOHKH. MeTonom
CHHTYJISIPHUX IHTETPaJIbHAX PIBHSIHD BU3HAYCHO HANPYKCHHH CTaH MOOJN3Y BEPIIUH Tpi-
IIMHU Ta PO3MOILT MAapHIPHOI peakiii B MOKpuB. I paHWYHM cTaH 000IOHKH ITpoaHai3o-
BaHO 3 ypaxXyBaHHSAM OOMEKEHOI MIITHOCTi TOKPHUBY.

PE3FOME. VccnenoBaHa 3a7iada O pacTsDKEHUH YCHIICHHOM MTOKPHITHEM CEepUIECKOH
000JI0YKN ¢ MEPUIHOHAIBHON TpelmHnHON. [ MOKoe MOKPHITHE CMOJEIUPOBAHO MIAPHUPOM,
coeMHSIIONIMM Oepera paspe3a B OJHOW M3 JIMLEBBIX MOBEPXHOCTEH 00010uku. MeTonom
CHHTYJISIPHBIX MHTETPAJIBHBIX ypaBHEHHMH OIpEAEeHbl HANpsDKCHHOE COCTOSIHUE BOJIM3U
BEPIIMH TPEUIUHBI U PACIpeAc/ICHUEe NIapHUPHOK peakuny B okpsiTuu. [IpenensHoe pas-
HOBecHe 000JI0YKH NPOaHATH3UPOBAHO C YIETOM OIPaHUUEHHON IPOYHOCTH MOKPBITHSI.

SUMMARY. The problem on tension of a coated spherical shell with a meridional
crack is investigated. The flexible covering has been modeled by a joint connecting the cut
edges on a shell surface. The stressed state near the crack tips and distribution of the joint
reaction in the coating are determined by the singular integral equations method. The limit
equilibrium of the cracked shell has been analyzed, considering limited strength of coating.

Datsyshyn O. P., Lenkovskyi T. M., and Glazov A. Yu. A specimen for fatigue
thresholds determination under cyclic transverse Shear...........ccccooveevenenneneneenne, 34

PE3IOME. Po3pobieHo 6a30BUii €JIeMEHT METOJUKH MTOOYI0BH IIPUIIOPOTOBOT AiJISH-
KW JiarpaMy BTOMHOT'O PYHHYBaHHS METJTIYHHX MaTrepialliB 3a IOINEPEYHOro 3CyBy. 3a-
MPOTIOHOBAHO KBAJPATHUI 3pa30K 3 KPaiOBHUM HAJPi30M Ta CHJIOBY CXEMY HOTO IHKIIIYHO-
ro HaBaHTaxxeHHs. OI[IHEHO HaNpYXEHO-Ie(OPMOBAHMH CTaH KBAJpPATHOI IUIACTHHU 3
KpaliOBOIO TPILIMHOI 32 MOIEPEYHOro 3CYBY, SIK MPOTOTHUILY AOCIIXKYBaHOTO 3pa3ka, 3a
JIOTTOMOTOI0 JTBOX HE3aJIC)KHHX METOIIB (CKIHYCHHHX EIIEMEHTIB Ta CHHTYJSPHUX IHTETpalb-
HUX piBHSHB). Bu3HaueHO KoedilieHT iHTEeHCHBHOCTI HaIpykeHb Kip U1 IIMpOKOTro fJiamna-
30HY BiJTHOCHHX JIOBXHH TPIIIMHM 3 YpaxyBaHHSIM TJIaJKOTO KOHTAKTY, & TAKOX TepPTs MiX ii
Oeperamu.

PE3FOME. Pa3paboran 0a30BBIi 3J€MEHT METOJUKH ITOCTPOCHUS IMPHUIIOPOTOBOTO
ydacTKa JHarpaMMBbl YCTaJOCTHOTO pa3pyIleHHs METaUIMYeCKUX MaTepHaloB IpHU IOTe-
peunoM cisure. IIpennoskeHs! KBaApaTHBIN 00pa3el] ¢ KpaeBbIM HAAPE30M M CHIIOBASI CXe-
Ma €ro IMKINYecKod Harpy3ku. OlLieHEeHO HaIpsHKEeHHO-Ae(hOPMHUPOBAHHOE COCTOSHUE
KBaJIpaTHOM IIJTACTHHBI C KPAaeBOM TPELUMHOW IpU IONEPEYHOM CIBUIE, KaK MPOTOTHUIIA
MPE/JIOKEHHOT0 00pasiia, AByMs HE3aBUCHMBIMH METOJaMH. YCTAHOBICH KOA(PQDHUIIMECHT
WHTEHCUBHOCTH HanpspkeHuil K [UTs IHUpOKOTo Juana3oHa OTHOCHUTENBHBIX JJHH TPEIIn-
HBI C y4ETOM IJIaJKOTO KOHTAKTa, a TaK)Ke TPEHHS ee Oeperos.

SUMMARY. The main element of the method of the near-threshold region of fatigue
crack growth rates diagram plotting for metallic materials under transverse shear is worked
out. A square sample with an edge cut and its cyclic loading scheme is proposed. The strain-
stress state of the square plate with the edge crack under transverse shear, as a prototype of the
proposed specimen is evaluated by two independent methods. The stress intensity factor Ky is
established for a wide range of relative crack lengths, taking into account the smooth contact, as
well as crack face friction.

Yasniy P. V., Mykhailyshyn M. S., Pyndus Yu. I., and Hud M. I. Calculation
of natural oscillations of aluminium alloy cylindrical shells ..o 42

PE3FOME. 3 BUKOPUCTAHHSM YHUCIOBUX Ta aHATITHYHUX METOJIB PO3B’S3aHO 3a7ady
PO BiJIbHI KOJIMBAHHS IMTIHAPHIHOI 000JI0HKH. BCTaHOBJICHO rpaHUYHY TTOXUOKY YHCIIO-



BOT'O PO3paxyHKy NPOTH aHAJIITHYHOTO.

PE3IOME. C ucnofb30BaHUEM YUCICHHBIX U aHAIMTHUYECKUX METOAOB pelleHa 3aja-
9a 0 CBOOOJHBIX KOJCOAHUSIX IMTUHIPUICCKONH O00O0JOUKH. YCTaHOBICHA IMPECIbHAs 10-
TPEIIHOCTh YUCJIEHHOTO pacyeTa B CPABHEHUU C AaHAIIUTHYECKUM.

SUMMARY. The problem of free oscillations of a cylindrical shell is solved using the
numerical and analytical methods. The limit error of the numerical calculation with respect
to the analytical solution is established.

Ganulich B. K. and Tymoshchook V. M., and Golian O. M. Assessing the power
loss under quasi-brittle fracture based on X-ray investigation
OF the NEW SUITACE ...t 47

PE3FOME. PentreHorpadiuHuMu JOCTIIKCHHIMH BCTAHOBIICHO TOBIIHHY TUIACTHIHO
nedopMoBaHOro mIapy 3a KBa3iKpUXKOTO PYHHYBaHHs HUISXOM ITOIIMPEHHS MONEPEIHBO
CTBOPEHOT BTOMHOI TPIlIMHH. 3p00JICHO OLIHKY 3aJIMIIKOBUX HANPYXEHb JPYroro pojy, Ha
OCHOBI YOTI'0 OOYHCIIEHO MUTOMY €HEprilo pyiHyBaHHs. BcraHoBIIEHO, 1110 TOBIIMHA TIaC-
THUYHO 1e()OPMOBAHOTO IIapy 30iraeThcsi 3 BUCOTOI HEPIBHOCTEH MOBEPXHI pyHHYBaHHSI.

PE3FOME. PentreHorpadMuecKUME HCCIICOBAHUSIME OMPEeIICHO TOMIUHY TUIACTH-
YecKH 1e(OPMUPOBAHHOTO CIIOS TPY KBA3UXPYIKOM pa3pyIICHUH ITyTeM PacIpOCTPaHECHHS
NpeBapUTEIbHO CO3aHHOW yCTaJOCTHOW TpemuHbl. [IpowW3BeneHa OIEHKAa OCTATOYHBIX
HaIpsDKEHUI BTOPOTO poJia, Ha OCHOBE YEro PacCUMTAHO YACNBHYIO SHEPTHIO Pa3pyIICHHS.
YCTaHOBIEHO, YTO TONIIMHA IIACTHYCCKH Ae(OPMUPOBAHHOTO CJIOSI PaBHA BBICOTE IIEPO-
XOBaTOCTEH MOBEPXHOCTH Pa3pyIICHHS.

SUMMARY. The thickness of a plastic-deformed layer under a quasi-brittle fracture by
propagation of a pre-created fatigue crack is established by X-ray studies. An estimation of
residual stresses of the second kind is made on the basis of which the specific energy of
fracture is estimated. It is established that the thickness of the plastic-deformed layer is
equal to the height of the cracking surface roughness.

Niestony A. and Béhm M. Fatigue life of S355JR steel under uniaxial constant
amplitude and random loading CONAItiONS ..........ccecvevieiiciice e 51

PE3FOME. TlogaHi pe3ynbTaTH BUIPOOYBaHb Ha BTOMY 3pa3KiB, BATOTOBJICHUX 3i CTa-
mi S355JR 3a BHIMaAKOBOTO CTUCKY—PO3TATY 3 HEHYJIBOBUM CEpEIHIM HampyKeHHSIM. Ekc-
MepUMEHTANIbHI pe3yIbTaTi IoAaHI KpUBMMH Bernepa, a anroputM nependadae BU3HaAUYCHHS
TpaHUIl BTOMH IIIIXOM alpOKCHMAIlii BCTAHOBIICHOI JIHIHHOT 3aJIeXKHOCTI, TINOTEe3y HAKO-
MUYEHHS JIHIHHUX MOMKo/KeHb Palmgren—Miner ta Bubip 3 mectu MojeseH, siki Bpaxo-
BYIOTh BIUIMB CEPEJHBOI0 HABAHTAXKCHHS Ha JOCIIJUKyBaHy JOBroBiuHicTh. [lomaHo mia-
rpaMu, Ha SIKUX HOPIBHSHO eKCIIEPUMEHTaNIbHY Ta 004MCIIeHy TOBroBiuHOCTI. BkaszaHo, siki
3 PO3MIISIHYTHX MOJIeNeil ONKMCYIOTh BIUIMB CEPEIHbOTO HABAHTAXKEHHS Ha BTOMHY OBIO-
BIYHICTb JIOCJIIJDKYBaHOTO MaTepialy B MeXax IOXUOKH 3.

PE3FOME. TlpeacraBieHs! pe3yIbTaThl UCTIBITAHNI Ha YCTAJIOCTh 00pa3IioB, H3TOTOB-
neHHBIX u3 cTamu S355JR mpu ciydaitHOM CKaTHH—PACTSXKCHHH ¢ HEHYIIEBBIM CPEIHUM
HarnpsoKeHHeM. DKCIIepHMEHTANIBHBIE PEe3yNbTaThl MIPEACTaBIeHbl KpUBHIMK Bernepa, a an-
TOPUTM IIPEAYCMAaTPUBAET OIPEIEIICHNE TPAHHIIBI YCTAIOCTH ITyTEM aIlllPOKCUMAIUH yCTa-
HOBJICHHOH JIMHEHHOW 3aBHCUMOCTH, THIIOTE€3Y HAKOIJIEHUS JIMHEHHBIX HOBPEXKICHUN
Palmgren—Miner u BbIOOp U3 IIECTH MOJEINEH, YIUTHIBAIOIIUX BIUSHUE CPEIHEH HATrpy3Kd
Ha HCCIIeTyeMYIO J0JIT0BEYHOCTh. [IpecTaBneHs! fuarpaMMbl CpaBHEHUS 3KCIIEPUMEHTAIIb-
HOM M PACCUMTAHHOM JONTOBEYHOCTH. YKAa3aHO, KAKH€ U3 PacCMAaTPUBAEMBIX MOJENEH
OTIMHUCHIBAIOT BIUSHHUE CPEAHEH Harpy3KH Ha YCTAJOCTHYIO JOJITOBEYHOCTH MCCIETyEMOTO
MaTepHaja B Ipejesiax HOrperHocTy 3.

SUMMARY. The results of fatigue tests of samples made of the S355JR steel under
random tension-compression with nonzero mean stress are presented. The procedure of
experimental research is described. The obtained experimental results are presented with



the use of Wohler fatigue graphs. The algorithm for the determination of the fatigue life
uses among other things a rain flow cycle counting procedure as well as the Palmgren—Mi-
ner linear damage accumulation hypothesis and six selected models that take into account
the effect of the mean stress on the tested durability. The paper presents the charts for
comparison of the experimental and computed lives. It is indicated which of the considered
models describes the impact of the mean stress on the fatigue life of the tested material
within the scatter error 3.

Pokhmurskii V. I., Zin I. M., Tymus M. B., Kornii S. A., Karpenko O. V,
Khlopyk O. P., and Koretska N. I. Corrosion inhibition of carbon steel
by Xantane DIOPOIYIMEN.........coi i e 57

PE3FOME. JlocnimKyBaiy KOPO3it0 BYTJICIICBOI CTali B XJIOPUIBMICHOMY KOPO3UBHO-
MY CepeloBHIIi, IHrIOOBaHOMY KCAaHTaHOBOIO KaMeIUII0 Ta 1 KOMIIO3UI€I0 3 0lOreHHOIo
MOBEPXHEBO-aKTHBHOIO PEYOBHHOI0. BcTaHOBIIEHO, 1110 KCaHTaHOBUH Oiomoiimep € edek-
TUBHUM 1HT10ITOPOM KOpO3ii CTai 3aBAsKu aacopOuii it yTBOpPEHHS! KOMIUIEKCIB 3 iI0HAMH
3amiza. JlomaBaHHS B KOPO3WBHE CEPENOBHINE TPEralo30JiMIAHUX MOBEPXHEBO-aKTUBHHUX
PCYOBHH CHHEPTIYHO MOCUIIIOE Jif0 KCAaHTaHOBOI Kameni. Pesympratn enexTpoxiMiqHOol iM-
MEeJaHCHOI CIIEKTPOCKOMIi CBiq4aTh Mpo (OpMyBaHHS 3aXUCHOTO Oap’€pHOTO HIapy Ha cTa-
Ji B CepeIOBHIII ITiJ] BIULTMBOM iHTi0iTOpHOT KOMMo3umii. [1inBHIIIeHHsT KOPO3iifHOT TPHBKOC-
Ti METaJy B iHTIOOBAaHOMY CEpEIOBHIII MiATBEPIKYIOTECS pe3yIbTaTaMHi ONITUIHOI MIiKpO-
CKOTTi1.

PE3IOME. UccnenoBaii KOppO3UIO YIIEPOAUCTOM cTanu B XJIOPUACOAEPIKALIEH KOp-
PO3UHHOHN cpenie, MHTHOWPOBAHHON KCaHTAaHOBOW KaMelbl0 M €€ KOMIIO3UIUel ¢ OuoreH-
HBIM TIOBEpXHOCTHO-aKTHBHBIM BEIIIECTBOM. Y CTAaHOBJICHO, YTO KCAaHTAaHOBBIN OMOIOINMED
aBysieTcs dQPEKTUBHBIM MHIMOMTOPOM KOPPO3WH CTaiIM Ojarogaps aacopOuuu u obpaso-
BaHMIO KOMIUIEKCOB C MOHaMH jkelie3a. JloOaBieHre B KOPPO3UOHHYIO Cpelly TPEraao30iu-
MUIHBIX TTOBEPXHOCTHO-aKTUBHBIX BEIECTB CHHEPIHYCCKH YCHJIMBAeT JeHCTBUE KCaHTa-
HOBOW KaMmenu. Pe3ynbTaTbl 3J1EKTPOXMMHYECKON HMMIIEJAHCHOM CIIEKTPOCKOIMM CBUIEC-
TENBCTBYIOT O ()OPMUPOBAHUH 3AIMUTHOTO OaphEPHOTO CIIOS Ha CTAIH B CPEe MO BIHsA-
HHEM HMHTMOMTOPHOW KOMITO3MIMH. [lOBBIIIEHHE KOPPO3HMOHHOW CTOMKOCTH MeTaula B
MHTHOMPOBAHHOM CpeJie MOTBEP)KAACTCS Pe3yIbTaTaMU ONTHYECKOH MUKPOCKOTIHH.

SUMMARY. Corrosion of carbon steel in the corrosive environment inhibited by
xanthan gum and its composition with trehalose lipid biogenic surfactants was investigated.
It has been established that xanthanic biopolymer is an effective inhibitor of steel corrosion
due to adsorption and formation of complexes with iron ions. The addition of trehalose lipid
surfactants into the corrosive environment synergistically enhances the effect of xanthan
gum. The results of electrochemical impedance spectroscopy indicate the formation of a
protective barrier layer on the steel in the corrosion environment due to the effect of the
inhibitory composition. An increase in steel corrosion resistance in inhibited solution is
confirmed by optical microscopy results.

Fedirko V. M., Voyevodin V. M., Velykodnyi O. M., Tykhonoskyi M. A.,
Kukhar I. S., and Melmyk Kh. R. The influence of dispersion hardening
by nanooxides on corrosion resistance of high-energy Cr—Fe—-Mn—Ni alloys
N 1A MEILES ... ettt e s be e re e be e 63

PE3IOME. OuineHo KOpo3iliHy TPUBKICTh BUCOKOEGHTPOIIIIHNX cruiaBiB cucteMn Cr—
Fe—Mn-Ni y posmiaBax ceunio npu 480°C Ha 6a3ax no 1000 h. BeraHoBieHo, 1o cymic-
HICTh IMX CIUIABIB 3 PO3IJIaBaM{ BU3HAYAIOTH MPOIIECH PO3YHMHEHHS XPOMY, HIKEII0, Map-
TaHITIO y CBUHIN Ta nu(y3isi KUCHIO i3 po3IuiaBy. BusBIeHO, M0 AUCTIEpCiiiHE 3MIiITHEHHS
panianifHoTprBKUMHU okcuaaMu Y203 Ta ZrOz cyTTEBO MiABUILYE X KOPO3iiHY TPUBKICTb.

PE3IOME. OueHeHa KOPPO3HOHHAS CTOMKOCTh BRICOKOAHTPOITMHHBIX CIUIABOB CHCTE-
Mbl Cr—Fe—Mn-Ni B pacruraBax cBunna npu 480°C Ha 6a3ze no 1000 h. YcranosieHo, 4To
COBMECTUMOCTb 3THX CIUIABOB C paciulaBaMH ONPENEISIOT PACTBOPEHHE XPOMa, HHUKEI,



MapraHua B CBHHIIE U auddy3us Kuciaopona ¢ paciasa. [lokaszaHo, 4To AMCHEPCHOHHOE
YIPOYHEHNE PAIUALMOHHO YCTOHYMBBIMU oKcHaaMu Y203 u ZrO, CymecTBEHHO MOBBIIIA-
€T KOPPO3HOHHYIO CTOMKOCTB.

SUMMARY. The corrosion resistance of high-entropy Cr—Fe-Mn-Ni alloys in lead
melt at the temperature of 480°C on basis up to 1000 h is estimated. It is established that
the processes determining the compatibility of these alloys with the melt are the dissolution
of chromium, nickel, manganese in lead and diffusion of oxygen from the melt. It is shown
that the dispersion strengthening by radiation-resistant Y>03 and ZrO, oxides contributes to
a significant increment of the corrosion resistance.

Manilevich F. D., Pirskyy Yu. K., Daniltsev B. I., Kutsyi A. V., and Yartys V. A.
Studies of hydrolysis of aluminum activated by additions
of Ga—In-Sn eutectic alloy, bismuth or antimony ...........ccccccveriinniinnic 69

PE3FOME. JlocnimkeHo kaTamizoBaHy eBTekTHKOr0 Ga—In—Sn B3aemogiro amominie-
BUX CIUIABIB 3 BOJIOIO, B Pe3yJIbTaTi SIKOT BiI0OYBaETHCS TiPOJIi3 AIOMIHIIO Ta TEHEPYETHCS
BoJicHb. [IpuroToBaHo cruiaBu amoMiHio 3 eBrekTukoio Ga—In-Sn (5 wt.%), a Takox 3 Bic-
myToM (3 wt.%) a6o cypmoro (3 wt.%) i 3a pe3ynbTaTaMu BOIIOMOMETPUYHUX BUMIPIOBAHb
BOJIHIO BUBYCHO KiHETHKY IX TiApONi3y B TeMmeparypHoMy amiama3oHi 25...70°C. Hatiedexk-
TUBHILIE TiAPONI3 AIIOMIHIIO aKTHBYEThCS BHKOpUCTaHHsM ciulaBy Al-Ga—In-Sn. Bse-
IeHHA BicMyTy y ciuaB Al-Ga—In—Sn 3HayHO 3HMKY€E MBUAKICTB TiIPONi3y aITIOMiHIO, TO-
i SIK BBEACHHS CYpPMH HECYTTEBO BIUIMBAE Ha MPOTIKaHHS MPOLECY, X04a CTAHIAPTHI eJIeKT-
POHI OTEHIIATH BICMYTY i CypMH MaroTh OJHM3bKi 3HAUCeHHS. Peaktii JoCIiKeHNX CIuTa-
BiB 3 BOJIOIO JOOpE OMUCYIOTHCS SK TOMOXIMiuHI mporecH. 31 3aCTOCYBaHHAM MOAU(DIKO-
BaHOTO piBHSAHHA [Ipyra—ToMmKiHCa po3paxoBaHO e(EeKTHUBHI KOHCTAHTU MIBHUAKOCTI Tif-
podi3y yCiX CIUIaBiB i BCTAHOBIICHO, IO BOHU 30UTBIIYIOTHCA 31 3pOCTaHHAM TEMIIEPaTypH
Big 25 mo 70°C. 3a TeMmepaTypHOIO 3aJICKHICTIO e()SKTUBHUX KOHCTAHT IIBHUIKOCTI PO3-
paxoBaHO EHeprii akTUBAIII TiAPOTi3y AOCHIIKEHIX CIDIABIB, SKi CBIAYATh, IO BIIPOIOBXK
OCHOBHOTO Tepioy reHepauii BOAHIO (ITiciisl 3aBepLICHHS IHAYKIIHHOTO nepioay i Ao mo-
YaTKy CIIOBUILHEHHS BHUJICHHS BOJHIO) IPOIIEC MPOTiKae 3 AU(Y31HHUMH 0OMEKESHHIMU
IIBHUJIKOCTI.

PE3IOME. ViccnenoBaHo KaTaln3upoBaHHOE 9BTeKTUKONH Ga—IN—Sn B3auMopeiicTBre
IIOMHHHUEBBIX CIJIABOB C BOJIOH, B pe3yJbTaTe KOTOPOIO MPOUCXOAMT THUAPOJIN3 AITFOMHU-
HUS ¥ TeHepUpyeTcs BOZopoa. [IpuroTOBICHO CIUIaBBI AIFOMUHHES ¢ ABTEKTHKONH Ga—In—Sn
(5 wt.%), a tarxe ¢ BucmyToM (3 wt.%) wu cypbmoit (3 wt.%), u 1o pe3ysibTataM BOJIO-
MOMETPHYECCKHX M3MEPEHHI BOJOPOa M3YICHO KHHETHKY WX THAPOJIH3A B TEMIIEPATypHOM
quarnaszone 25... 70°C. Haunbonee 3¢ GeKTUBHO TUAPOIN3 aTIOMHHUSI aKTHBHPYETCS MCIIOJIb-
3oBanueM cruiaBa Al-Ga—In—Sn. Beenenue Bucmyta B cruiaB Al-Ga—In—Sn 3nauutensHo
CHIDKAeT CKOPOCTh THIPOJIM3a AFOMUHHS, TOTJa KaK BBEICHHE CYPHbMBI HECYIIECCTBEHHO
BJIHSIET Ha MPOTEKAHUE MPOIeCcca, XOTS CTAaHJAPTHBIC SJICKTPOJHBIC MOTEHIAIBI BUCMYTa
U CypBMBI HMEIOT OJIN3KWE 3HAUCHHS. PeakIny mcciaeJOBaHHBIX CIUIABOB C BOJOM XOpOIIO
OIUCBHIBAIOTCSI KaK TOIMOXUMHUYEcKUe mpouecchl. C MpuMeHeHHeM MOJU(UIIMPOBAHHOTO
ypaBHeHus I[Ipyra—TomikuHca paccuuTaHo 3(QQEeKTUBHBIE KOHCTAHThI CKOPOCTH THJIPO-
JiM3a BCEX CIUIABOB M YCTAHOBJIEHO, YTO OHM BO3PACTAIOT C MOBBILICHUEM TEMIIEPATypPhl OT
25 no 70°C. Ilo TemnepaTypHOH 3aBUCUMOCTH 3()(PEKTUBHBIX KOHCTAaHT CKOPOCTH PacCcyH-
TaHO YHEPIUH aKTHUBAIMU THUAPOJIN3a MCCIIEAOBAHHBIX CIUIABOB, KOTOPHIE CBUAETEIHCTBY-
10T, 4TO Ha IPOTSHDKEHHHM OCHOBHOTO TEpHOJia IeHepaluu Bojopoaa (mocie 3aBeplleHHs
MHYKIIMOHHOTO MEPUO/Ia U JI0 Havala 3aMeJICHHUS! BbIICIEHHS BOJIOPO/Ia) MPOLIECC MpoTe-
Kaet ¢ quddy3HOHHBIMU OTPaHUYCHUSIMHA CKOPOCTH.

SUMMARY. The Ga-In-Sn eutectic-catalyzed interaction of aluminum alloys with
water resulting in hydrolysis process and generation of hydrogen is studied. The aluminum
alloys were prepared by melting aluminum with additions of Ga—In-Sn eutectic (5 wt.%),
bismuth (3 wt.%) or antimony (3 wt.%). The temperature-dependent kinetics of their hydro-
lysis in a temperature range 25...70°C is studied by using a volumetric technique. The most



efficient activation of the hydrolysis process is achieved for the Al-Ga—In-Sn alloy. Addition
of bismuth to the Al-Ga—In-Sn alloy significantly reduces the hydrolysis rate, whereas the
addition of antimony has only a slight effect on the process, even though the standard
electrode potentials of bismuth and antimony show close values. The interactions of the
studied alloys with water can be well fitted as a topochemical process. The modified Prout—
Tompkins equation is employed to yield the effective hydrolysis rate constants, and it is
found that they increase following the temperature rise in the temperature range from 25 to
70°C. The activation energies of the hydrolysis process for the studied alloys are calculated
from the temperature dependence of the values of the effective rate constants, which indi-
cate that in the main range of hydrogen generation (after the completion of the induction
period and before the beginning of hydrogen release deceleration) the hydrolysis process
can be described as a diffusion-limited one.

Ostash O. P., Labur T. M., Holovatiuk Yu. V., Vira V. V., Koval V. A,
Shynkarenko V. S., and Yavorska M. R. Structural strength of welded
joints of thermo-hardened Al-CUu—MQg alloy .........cccoeiiiiiiiiiiicincs e 81

PE3FOME. JlocnimxeHo 3BapHi 3’€JHAHHS JIUCTIB TOBIIMHO 4 mm 3 aJfOMiHI€BOTO
crtaBy JI16T (anasnora crumaBy 2024-T3) y craHi moctayaHHs (rapTyBaHHs 1 IPUPOHE CTa-
piHHA) 1 TiCIA DOZATKOBOTO IITYYHOTO CTapiHHA. 3’€IHAHHSA OTPHMAaHO 3BapIOBAHHIM
TUTABJICHHSM IMITYJIbCHO-TYTOBHM METOZOM IUIaBKUM enekTponoM (381201). BeranosneHo,
IO 3a MEBHUX PEXHUMIB TepMidHOI 0OpOOKH 3BaplOBaHOTO CIUIABY i 3BapHOTO 3’ €IHAHHS
BigHOMIeHHS MirtHOCTI MeTary mBa (ML) i ocHoBHOTO MeTamy (OM) pire 0,9. 3a xomm-
JIEKCHAM TapaMeTpOM KOHCTPYKIIiitHOI MimHOoCTi Marepiany P = [ou-AKn-AKy] MII me-
peBaxkae OM B 1,25 pa3u. Po3risiHyTO MOMIIMBICTh OLIHIOBaHHSI MEXaHIYHUX XapaKTEpHC-
THK JOCTI[DKyBaHUX 3BapHHUX 3’€IHaHb HEPYWHIBHAM METOIOM 3a IHTOMOIO EJIEKTpPO-
MPOBIHICTIO.

PE3IOME. ViccnenoBaHbl CBapHBIE COEAMHEHUS JIUCTOB TOJIIMHON 4 mm U3 anioMu-
Huesoro ciutaBa J[16T (ananora crutaBa 2024-T3) B COCTOSIHUM MOCTaBKU (3aKajika U €CTe-
CTBEHHOE CTapeHHUe) U IMocie AONOIHUTENBHOTO UCKYCCTBEHHOTO cTapeHus. CoeanHeHUs
MOJTy9EHBI CBAPKOH IJIaBJIIEHHEM MMITYJIbCHO-TyTOBBIM METOIOM IUIABSIIUMCS 3JIEKTPOIOM
(381201). YcTaHOBNIEHO, YTO MPHU HCIIOIB30BAHUN ONPEACIIEHHBIX PEXUMOB TEPMHUECKON
00paboTKN CBapMBaEMOrO CIUIABA M CBAPHOTO COEIMHEHHs OTHOIICHHE MPOYHOCTH METal-
na mBa (MI) u ocroBHOTO MeTamia (OM) pasro 0,9. KoMmuiekcHBIN TapaMeTp KOHCTPYK-
roHHoM npounocTd P = = [oy-AKn-AKs] MIL Beime, wem OM, B 1,25 pasa. PaccmoTtpena
BO3MOKHOCTb OIIEHKH MEXaHWYECKHX XapaKTEPUCTHUK HCCIIEyEeMbIX CBAPHBIX COEIMHEHHUN
Hepas3pyLIAIoINM METOI0M 0 3HAYEHHIO yIeIbHOM 3JICKTPOIIPOBOAHOCTH.

SUMMARY. The welded joints of 4 mm thick sheets of aluminum 16T alloy (ana-
logue of 2024-T3 alloy) in as-received state (quenching and natural aging) and after addi-
tional artificial aging are investigated. The joints are obtained by fusion welding using a
pulsed-arc method by a fusible electrode (1201 wire). It is established that after the certain
modes of heat treatment of the welded alloys and welded joints, the ratio of the strength of
the weld metal (WM) to the base metal (BM) is equal to 0.9. The complex parameter of
material structural strength P = [ou-AKin-AKy] of WM predominates the BM in 1.25 times.
The possibility of evaluation of the investigated welded joints mechanical characteristics by
the non-destructive method based on the value of specific electrical conductivity has been
considered.

Levytskyi V. Ye., Masiuk A. S., Bilyi L. M., Bialopiotrowicz 7., Humenetskyi T. V.,
and Shybanova 4. M. The influence of silicate nucleation agent modified
with polyvinylpiralidone on the morphology and propertied of polypropylene ......... 88

PE3IOME. 3a pe3ynpTaTaMy peHTI€HOTpa(idHOro i KOMIUIEKCHOTO TE€pMOTpaBiMeT-
PUYHOTO aHANI31B YCTAHOBJICHO BIUIMB HYKJICAIIIfHUX areHTiB Ha OCHOBI IOJIIBIHUIIIPOIi-
JIOHY 1 HAaTPIEBOTO PiIKOTO CKJa HAa MOPQOIIOTiIO MoJinpomnijeHy. BussneHo, mo Hykiea-



LiiHI areHTH 301IBIIYIOTh CTYIIHb KPUCTAIIYHOCTI MOJINPOIUICHY 1 CHPUSIOTh 3MEHIICH-
HIO PO3MIpiB KPHUCTAJITIB, MPH IIbOMY HAHBIIUyTHIIIE BIUIMBAaE HyKIealidHUN areHT Ha
OCHOBI CyMICHOOCa/PKEHUX TOJIBIHUIMIPOJIIIOHY 1 HATPIEBOTO PiAKOTo cKia. BcraHoBeHo,
1110 BHACHIJIOK 3MIHU CTPYKTYPH TOJIMIIYIOThCA (i3MKO-MEXaHIuHI Ta Teruodi3nyHi Biac-
THUBOCTI Marepiany, 30KpeMa, 3pOCTaloTh MIIHICTh ITiJ] Yac pO3PHUBaHHI, TIOBEPXHEBA TBEP-
IICTP, TETUIOTPUBKICTH 3a Bika Ta sxapoTpuBkicTs 3a [lIpamoM—LInOpOBCHKIM.

PE3FOME. Tlo pe3ynbraTax peHTITEHOTpapUIECKOr0 W KOMIDICKCHOTO TEPMOTPAaBH-
METPHYIECKOTO AHAJIM30B YCTAHOBICHO BJIMSHHWE HYKIICAIMOHHBIX aréHTOB Ha OCHOBaHWH
MOJMBUHWINUPOINIOHA ¥ HATPHEBOTO JKUIKOTO CTEKJIa Ha MOP(OIOTHIO TOJIUIPOIIIICHA.
BrIsBIIEHO, UTO HYKJICAIIMOHHBIE areHTHI YBEIMYMBAIOT CTENICHb KPHCTAJUIMYHOCTH IOJH-
MPOINWIEHA ¥ CHOCOOCTBYIOT YMEHBIICHHUIO Pa3MEPOB KPHUCTAJUIUTOB, IIPU 3TOM HamboJjee
OILIyTUMO BJIMSET Ha HYKJICAI[HOHHOT'O areHTa Ha OCHOBAaHUHM COBMECTHO OCaKICHHBIX I0-
JUBUHUWINKAPOIMJOHA U HATPUEBOTO XKHJIKOTO CTeKJIa. Y CTaHOBJIEHO, YTO BCIIEICTBUE U3Me-
HEHHS CTPYKTYpBI YJIy4IIaoTcs GU3MKO-MEXaHUYEeCKUE U TeIIO(pH3NYECKHe CBOWCTBA Ma-
Tepuana, B 4aCTHOCTH, MPOYHOCTh IPHU pa3pbiBe, MOBEPXHOCTHAS TBEPJIOCTh, TEILIOCTOMN-
KOCTb 3a Buka u xapocroiikocTs 3a Lllpamom—I{ubpoBckum.

SUMMARY. On the basis of radiographic and complex thermogravimetric analysis,
the influence of nucleation agents on the basis of polyvinylpyrrolidone and sodium silicate
on the morphology of polypropylene has been established. It has been found that the
introduction of nucleation agents increases the degree of crystallinity of polypropylene and
helps to reduce the size of crystallites, with the greatest effect characteristic of a nucleating
agent based on a co-deposited polyvinylpyrrolidone and sodium liquid glass. It has been
established that changes in the structure of the material contribute to the growth of its phy-
sical-mechanical and thermophysical properties increase, in particular, the strength at
breaking, surface hardness, heat resistance by Vick and heat resistance by Shram-Tsibrovsky.

Pohreliuk I. M., Proskurniak R. V., Tkachuk O. V., and Obukh Yu. V.
Formation of hydroxyapatite coatings on titanium by plasma-electrolytic
oxidation in alkaling eleCtrolYte .........cccoocviiiiiece e 95

PE3FOME. [Hocnimxeno BB Hampyru (100...180 V) mra3mMo-eneKTpoiTHIHOTO
OKCHIYBaHHs Ha ()OPMYBaHHS TiIPOKCHANIATUTHUX ITIOKPHBIB HA TEXHIYHO YUCTOMY THUTaHI
BT1-0 y my>xHOMY enekTpouriTi (Tigpokcuanatut + 1 M rigpokcnn xamiro). Busdeno ¢izu-
KO-XIMIYHI XapaKTepUCTHKH TiJPOKCHANIATUTHUX ITOKPHBIiB ((pa3oBHil CKIIall, TOBIIUHA, ITO-
PYBaTiCTh, IIOPCTKICTh MOBEPXHI) Ta BCTAHOBJIECHO YMOBU ()OpPMYyBaHHS MOKPHBIB 3i CIIiB-
BigHomieHHsAM Ca/P, 6;u3bKUM 10 3HAYCHB 151 O10JOTIYHOTO TiAPOKCHATIATUTY.

PE3IOME. Viccnenosano Biusaue HanpspkeHus (100...180 V) miasMeHHO-371eKTpoIH-
THUYECKOTO OKCHJMPOBaHMS Ha (OPMHUPOBAHUE I'MIPOKCHUANATHTHBIX MOKPHITHI HA TEXHU-
gecku yncToM Tutane BT1-0 B menoyHom anexrpomnurte (ruapokcuanatut + 1 M rugpok-
cup Kanus). M3yueHsl GU3MKO-XUMHUYECKHE XapaKTePUCTHKH THIPOKCHATIATUTHBIX TTOKPHI-
THH ((ha30BBIi COCTaB, TOJIIMHA, TIOPUCTOCTD, IEPOXOBATOCTH IMOBEPXHOCTH) U yCTAHOB-
JIeHBI YCIIOBUS (POPMHUPOBAHMUS MOKPBITHH co cooTHomenneM Ca/P, 61m3knM K 3HaYEHUSM
JUIst OMOJIOTHYECKOTO THPOKCHAIIATHTA.

SUMMARY. The influence of voltage (100...180 V) of plasma electrolytic oxidation
on formation of hydroxyapatite coatings on commercially pure titanium BT1-0 in alkaline
electrolyte (hydroxyapatite + 1 M potassium hydroxide) was investigated. The physical and
chemical characteristics of hydroxyapatite coatings (phase composition, thickness, porosity,
surface roughness) were studied and conditions of formation of coatings with Ca/P ratio
close to the values for biological hydroxyapatite were determined.



Rudenky S. G., Timofeeva E. V., Kunchenko A. V., Korneev A. A.,
Bortnytska M. O., Kunchenko V. V., Kunchenko Y. V., and Ryzhova 7. P.
Improvement of heat-resistance of the coating for gas-turbine engine
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PE3FOME. JIns CTBOPEHHS JIONATOK Ta30TypOIHHHX IBUTYHIB HOBOTO TOKOJIHHS 3
MaTepiary Ha ocHOBi cucteM Nb—Si mocimimkeHo moBepXHEBHH IIap Ha HiOOil 3 HOTo CHITi-
IIU/IiB, B SIKMI TOJATKOBO BBEJCHO THTaH. BCTAHOBJIEHO, IO JKapOTPUBKICTH 3Pa3KiB 3 HiO-
0iro 3 mapom HOro CHIINHIIB HE 3aJeKUTH BiJ MeToay (OopMyBaHHS MOBEPXHEBOIO IIapy,
a Bij Horo TOBIIMHM. 3 JIOJaBaHHSIM THTaHy >kKapoTpuBKicTh npu 1350°C mominuryerscs,
IIPY IIbOMY 3aJICKHUTH BiJ] BMICTYy THUTaHy Ha IOBEpXHi 3pa3KiB. BUKOHaHO TepMOIUHAMIY-
HUH aHai3 HACHYCHHS MTOBEPXHi HIOOiI0 OJHOYACHO TUTAHOM i OOPOM Ta 3’€JHAHHSAM CIIO-
ayk TiB2 y mpucyTHOCTI akTHBaTOpa.

PE3FOME. ]Ina co3naHus JIONATOK Ta30TypOMHHBIX IBUTATENIell HOBOTO MOKOJEHUS
U3 MaTepuala Ha OCHOBE CIUIaBoB cucTeM Nb—Si ucciiejoBaH OBEpPXHOCTHBIN CIOH HA HUO-
O6Un U3 ero CUIMIMIOB, B KOTOPBII TOTIOJHUTEIHHO BBEJICH TUTAH. Y CTAHOBJIEHO, YTO YKapo-
CTOWKOCTh TaKMX 00pa3lOB HE 3aBUCUT OT MeToza (JOPMHUPOBaHHMS TOBEPXHOCTHOTO CJIOS, a
TOJBKO OT ToIIMHEL C n0OaBIeHHEM THUTaHA HX JKapocToiikocTh npu 1350°C yBenmumBaeT-
Csl U 3aBHUCHUT OT €ro COJepKaHUs. BBINOIHEH TepMOAWHAMUYECKHH aHaNINU3 BO3MOXHOCTH
OJJTHOBPEMEHHOT'O HACHIIICHUS MTOBEPXHOCTH HUOOWS THUTAHOM M OOpPOM IpH BO3JCHCTBUH
napoB akTuBaTopa NaCl.

SUMMARY. To create gas-turbine engine blades of new generation of the Nb-Si-
based material the surface layer on niobium from its silicides in which titanium elements
are additionally introduced are investigated. It is established that heat-resistance of samples
made of niobium with a layer of its silicides does not depend on the method of formation of
the surface layer, but is determined by its thickness. The addition of titanium increases the
heat resistance at 1350°C and the dependence of the heat resistance on the percentage of
titanium on the surface of the samples is observed. A thermodynamic analysis was performed
of the possibility of saturating the niobium surface simultaneously with titanium and boron
from the TiB, compound under the conditions of the activator presence.

Shevchenko O. M., Kulak L. D., Kuzmenko M. M., and Firstov S. O. Silicides
formation and their influence on the structure and properties
in as-cast Ti—-18Nb—xSi alloys for biomedical applications............cccccevevviiieiiennnene, 107

PE3FOME. locnimkeno HoBi 6iomenuuHi cruiasu cuctemu Ti—18Nb—xSi 3 0,6...1,2 wt.%
KPEMHIIO y JINTOMY CTaHi Ta 3araproBaHi y Bozi micist BurpuMku Big 800 mo 1200°C. Bu-
SIBJICHO, 110 1X TBEPIOPO3YMHHE 3MIIHEHHS Y MEBHUX TEMIICPATYPHHUX IHTEpBaJax IOIOB-
HIOETBCS TUCIEPCiiiHUM 3MILHEHHSIM cuinuaamu. LIIBuike 0XOJOKEHHS MiCIsl BUILIAB-
JSTHHSA cripusie GOPMYBAHHIO HEPIBHOBAXXHOT YaCTKOBO 3arapTOBAaHOI CTPYKTYPH 3 AMCIIEPC-
HUMH BTOPMHHUMH CHIIIIUJIAMU Ta BUCOKOO TBEPJICTIO. ["apTyBaHHS 32 HUIKYUX TEMIIepa-
Typ (800... 1000°C) npu3BOANUTH 10 30UTBIICHHS KUTBKOCTI 1 pO3MIpiB CHTINUAHUX BHIi-
JIeHb Ta 301THEHHS TBEPJIOI0 PO3YMHY KPEMHIEM, Yepe3 110 3HIKYEThCS TBEPAICTh. 3a BH-
cokoi Temmeparypu rapryBanHs (> 1100°C) cuminuam npakTHYHO PO3YHHSIOTHCS 1 TBEP-
JICTh TakoX 3MeHUIyeTbes. ONTHUMaNbHUM JUIsS TapTyBaHHS LMX CIUIaBIB € iHTepBal

1050...1150°C.

PE3FOME. ViccienoBaHsl HOBbIE OMOMeENUIMHCKUE cruiaBbl cucreMbl Ti—18Nb—xSi ¢
0,6... 1,2 Wt.% KpeMHHS B JINTOM COCTOSIHUU W 3aKaJleHHBbIC B BOJIE MTOCIIE BBIAEPKKH MIPH
temneparypax oT 800 1o 1200°C. B atux cruiaBax TBEpAOPaCTBOPHOE YNIPOUHEHUE B OMpE-
JIETICHHBIX TeMIIepaTypHBIX HHTEPBAIAX JOMOJHEHO JUCIIEPCHOHHBIM YIPOYHEHUEM CHITU-
muaamMu. beicTpoe oxiaxkaeHue mocie BBIIUIABKH CIIOCOOCTBYET (hOPMHUPOBAHHIO HEPABHO-
BECHOM YaCTUYHO 3aKaJCHHOH CTPYKTYPHI C AWCIIEPCHBIMA BTOPUYHBIMU CHIIMIUAIAMH H
BBICOKOW TBEPAOCTHIO. 3akanka mpu Oosiee Hu3kuX Temmeparypax (800...1000°C) npuso-
JIAT K YBEITHMYCHUIO KOJIMIECTBA U Pa3MEPOB CHITHIUIHBIX BBIICIICHHN U OOCTHEHHIO TBEP.IO-



rO pacTBOpa KpEeMHHEM, BCJIEICTBHE YEro CHIKAETCs TBEPAOCTh. [Ipu BBICOKOH Temriepa-
Type 3akankd (> 1100°C) cumumuasl MpaKTHIECKA PAacTBOPSIOTCS M TBEPIOCTh TaKKe
yMeHbmaercst. ONTUMabHBIM IS 3aKaJUBaHUsI OMOCOBMECTHMBIX CIUIaBOB cHUCTeMbI Ti—
18Nb-xSi sisercst maTepsan 1050...1150°C.

SUMMARY. The new biomedical Ti-18Nb—xSi alloys with a Si content of 0.6...1.2 wt.%
are investigated in the as-cast state and after quenching in water at the temperatures from
800 to 1200°C. In these alloys the solid solution strengthening is supplemented with disper-
sion hardening by silicides, which occurs at certain temperature intervals. The rapid cooling
after melting results in the obtaining of a partially quenched structure with dispersed
seconddary silicides and high hardness. Quenching at lower temperatures 800...1000°C leads
to the increase of the amount and sizes of silicidic inclusions and to the depletion of the so-
lid solution with silicon that ultimately reduces the hardness. At high quenching tempera-
tures (> 1100°C) silicides are practically dissolved and hardness also decreased. Optimal
quenching temperature range of Ti—18Nb—xSi alloys biocompatible alloys is 1050...1150°C.

Trush V. S., Lukianenko O. H., and Stoiev P. I. The influence of surface layer
modeling with penetration additives on long-term strength
OF Zr=1% ND @lIOY .....eeeeee e 114

PE3FOME. BcTaHOBJICHO BIUTUB MOIM(IKYBaHHS IOBEPXHEBOTO IIapy METAy B ra3o-
BHUX CEPEIOBHIIAX HA TPUBATY MILHICTh 32 KiMHaTHOI TemmnepaTypu (20°C) crutaBy Zr-1% Nb.
BusiBneno, mo o0pobneHns y kucaeBmicHoMy (580°C; 1,33 Pa; 0,5 h 3a Tucky 1,33-102 Pa;
T=2,5 h) Ta a3oToBMicHOMY cepenoBumax (580°C; 1,33-10%Pa; 1 h 3a THCKY a30Ty 1-10° Pa;
T =9 h) cynpoBokyeTbcs GpopMyBaHHAM AU(Y31HHO 3MIITHEHOTO PUITIOBEPXHEBOTO LIAPY
1 IPU3BOIUTH 10 MiABUINEHHS TPUBAJIOi MIITHOCTI 3a KIMHATHOI TEeMIIEpaTypH 3pas3KiB-Ki-
nep Ha 6a3i 100 h nopisHsAHO 3i wTaTHUM 06po6aeHHAM Yy BakyyMmi (580°C; 1,33-1072 Pa;
3h).

PE3IOME. BeisiBieHO BiausiHHE MOIU(HUIIMPOBAHHS TOBEPXHOCTHOT'O CJIOSI METajlia B
ra30BbIX Cpellax Ha JUTUTENbHYIO IPOYHOCTh NMPU KOMHATHOM Temmneparype (20°C) craBa Zr—
1% Nb. Ycranosneno, uto o6paborka B kuciopocoaepxanieii (580°C; 1,33 Pa; 0,5 h npu
nasnennn 1,33-102% Pa; t=2,5h) u azorocoepxkamieir cpenax (580°C; 1,33-10% Pa; 1 h
npu gasnennu asora 1-10° Pa; t =9 h) compososkmaercs GpopmupoBanneM au((Hy3HOHHO
YIIPOYHEHHOI'O MPHUIIOBEPXHOCTHOTO CJIOS U HPUBOAMT K TOBBIMICHHUIO JUTUTEIHLHON MPOY-
HOCTH NIPU KOMHATHOW TeMrieparype Ha 6aze 100 h mo cpaBHeHMIO cO mTaTHOH 00padoT-
Koii B Bakyyme (580°C; 1,33-102 Pa; 3 h).

SUMMARY. The effect modification of the metal surface layer in gas environments on
the long-term strength of Zr—1% Nb alloy at room temperature (20°C) is revealed. It is
established that treatment in the oxygen-containing (580°C; 1.33 Pa; 0.5 h at pressure
1.33-102 Pa; t=2.5 h) and in nitrogen-containing (580°C; 1.33-10° Pa; 1 h at pressure
asora 1-10° Pa; © =9 h) gaseous media is accompanied by the formation of diffusion hardened
near-surface layers and leads to the increase in long-term strength at room temperature of
the ring-samples on the base of 100 h, to compare with standard heat treatment in vacuum
(580°C; 1.33-1072 Pa; 3 h).

Kyryliv B. I., Chaikovskyi B. P., Hvozdetskyi V. M., Kuzminskyi R. D.,
Maksymiv O. V., and Shalko A. V. The influence of thermal treatment
on abrasive wear resistance of 65T steel seeding-machine furrow-openers
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PE3IOME. JlochikeHO 3HOCOTPHBKICTH IHCKIB COIIHUKIB CIBaNOK 31 crami 651" B
yYMOBax cyxoro adpa3uBHOTro Tepts. [lokasaHo, 110 TapTyBaHHS 3 HU3bKOTEMIIEPATypHUM
BiZIITyCKOM 301IBIITy€ 3HOCOTPHUBKICTB 3pa3KiB 3i ctani 650" y 2,6 Tta 13 pasiB 3a BumpoOy-
BaHb HE3aKPIIUIGHUM Ta 3aKpiIUIEHNM a0pa3WBOM BiAIMOBiIHO, a OT)Ke, TepMidHa 00poOKa
iABHITY€E poOOTO3AAaTHICTD AUCKIB COIIHHUKIB CiBAJIOK.



PE3FOME. ViccaeqoBaHO H3HOCOCTOMKOCTD IMCKOB COIIHUKOB CESIOK M3 cTaiu 6517 B
YCIIOBHSX CYXOro adpa3uBHOTO TpeHwus. [1oka3aHo, 4To TepMudeckas o0paboTKa, a UMCHHO
3aKajKa ¢ HU3KUM OTIYCKOM, MOBBIIIAET U3HOCOCTOMKOCTH OOPA3IoB B 2,6 pasa MpH HCIIbI-
TaHUH HE3aKPCIUICHHBIM a0pa3uBOM M B 13 pa3 3aKpeIiCHHBIM. YTIPOYHSIONINE 00paboTKH
obecreunBaroT enbHeliee MOBbIIIeHHE H3HOCOCTOKOCTH. Clle1oBaTEIFHO, TepMUUECKas
00paboTKa MOXET MOBHIMATh PaOOTOCTIOCOOHOCTh JICKOB COITHUKOB CESUIOK B PEalTbHBIX
YCIOBHAX IKCIDTyaTallH.

SUMMARY. Wear resistance of 65I" steel under abrasive friction in relation to seeding
machines furrow-openers disks operation was studied. It was shown that thermal treatment,
namely quenching and low-temperature tempering, increases the specimens wear resistance
in 2.6 times under testing by unfixed abrasive and in 13 times by fixed abrasive. Strengthe-
ning treatments provide further increase of wear resistance. Consequently, working capa-
city of furrow-openers disks could be increased by thermal treatment under exploitation.
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PE3FOME. NocnimkeHo 3BapHi 3’eqHanHA (33) IWINT TOBIIKUHOKO 6...8 mm, oTpuMaHi
EJIEKTPOJYTOBHM 1 JJa3epHUM METOJAaMHM 3 PI3HMMH 3HAUCHHSMH eHeprii 3BaproBaHHS Q.
Jedopmarii i HanpyXeHHs B pO3TATYBAaHHUX IUIMTaxX 31 3BApPHUM IIBOM PO3PaXOBAHO YHCIIO-
BUM METOJIOM 3a fomomororo mporpaMu ABAQUS. XapakTeprcTrku MaTepially B MOICIBO-
BaHMX 33 O/IepXKAHO 3a pe3ybTaTaMy BHIIPOOyBaHb MiHI3pa3KiB, BUPi3aHUX 3 BIIIIOBIITHIX
30H. Po3nozin gedopmariiii Ha moBepXHi 3pa3KiB po3paxOBaHO YHCIOBO i TIOPIBHIHO 3 OTPH-
MaHHUM 3a Jomomororo BineocucteMu ARAMIS. 3a pesynmpraTamu aHamizy HamlpyKeHb i [ie-
(hopMmariii y BHYTPIIIHIX MpoIIapKax 3BapIOBAHUX IUIUT BCTAHOBJICHO HeOE3IeUHI 30HU, NIe
MOYE PO3BHBATHCS IMOIIKO/PKYBAHICTh. BUABIECHO, 1110 MIIHICT 33 CYTTEBO 3aJICKHTh Bij
3HaueHb () 1 M Yac 3BapIOBaHHS 3 HHU3BKOIO E€HEpri€lo ONm3bKa J0 MIIHOCTI OCHOBHOTO
Marepiainy.

PE3IOME. UccnenoBans! cBapubie coequHerus (CC) mauT TOMmUHOHN 6...8 mm, mo-
JIydeHHBIE 3JIEKTPOJYTOBBIM U JIa3epHBIMH METOJaMM IPH Pa3HBIX 3HAUYEHUSIX SHEPTUH
cBapku Q. JlepopManuy U HaNpsHDKEHHUS B pacTATMBAEMBbIX TUIMTAX CO CBAPHBIM IIBOM pac-
CYMTaHBI YHCIOBBIM METOAOM ¢ momoinbio nporpamMmel ABAQUS. XapakTtepucTHKH Ma-
Tepuana st Mmonenupyembix CC MoyydeHbl B pe3yibTaTe UCTIBITAHUI MUHHOOPA3IIOB, BbI-
pE3aHHBIX M3 COOTBETCTBYIOIIMX 30H. UMCIOBBIM METOJOM PacCUNTAHO paclpeseeHHe
nedopmanmii Ha MOBEPXHOCTH 00pa3IOB W KOTOPOE CPABHEHO C pacIpeieieHHeM, I0ITy-
4yeHHbIM ¢ nomouisio BuaeocucreMbl ARAMIS. Tlo pesynbraram aHanu3za HanpsKEHUH U
nedopmanmii BO BHyTpEHHHX CIIOSX CBAPMBAEMBIX IIJIUT YCTAHOBIICHBI ONACHBIE 30HBI, TIE
MOXET pa3BHBAThCS IOBPEXIAEMOCTh. BulsBieHo, uro mpoyHocts CC CyliecTBeHHO 3a-
BUCHT OT ypoBHs () U IpU CBapKe ¢ HU3KO SHepruei Onm3ka K TAKOBOH OCHOBHOT'O MaTe-
puana.

SUMMARY. Welded joints (WJ) of 6...8 mm thick plates, obtained by electro-arc and
laser methods with different welding energy Q, were tested. Strains and stresses in tension
plates with weld were calculated numerically using the program ABAQUS. Material
properties in the modeled WJ were obtained on mini specimens cut from the appropriate
zones. The distribution of strains on the surface of the specimens calculated numerically
was compared to those obtained by video-system ARAMIS. Analysis of stresses and strains
in the internal layers allowed to determine the dangerous areas in which damage can
develop. It was found that WJ strength significantly depends on level Q, and that welding
with low level of Q allows to obtain joints with strength similar to the strength of base
material.
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PE3FOME. TlomaHO pe3yJibTaTH EKCIIEPUMEHTAJIBHOTO MOCIIHKEHHS TeMIlepaTypHOI
TIOBEIiHKY BOJIbTaMITepHUX XapaktepucTuk kpuctaniB TlaHgls Ta T1.Cdls. IIpoanarizosano
TEeMIIepaTypHY 3aJeKHICTh OMOpY Ta BU3HAUYEHO MUTOMHHU OIIp 3pa3KiB 3a KIMHATHOI TEeM-
nepaTypu. Po3paxoBaHO €HEpril0 aKTHBAIlil Ta BCTAHOBICHO NWHAMIKY 3MIiHH TeMIIepa-
TYpHOTO KoeillieHTa Omopy NUX KPHUCTAJiB. [meHTH(hiKOBaHO CTPYKTypHE MIEPETBOPEHHS B
kpucrami Tl4Hgle Ta #ioro Bincyrricts y kpucrtami Tl4Cdls (B inTepBami Temmeparyp 293...
490 K). OuiHeHO MOXITHBICTh MPAKTHYHOTO 3aCTOCYBAHHS JOCIIPKYBaHUX 3pa3KiB.

PE3FOME. TlpuBeneHbl pe3yibTaThl 3KCIEPUMEHTAIBHBIX HCCIEJOBAHUI TeMiepa-
TYPHOT'O MOBEACHHUS BOJBTAMIICPHBIX XapakTepuctuk kpuctamioB TlsHgle u T1sCdls. ITpo-
aHaIM3UPOBAHO TEMIIEPATYPHOE MOBEICHHE CONPOTUBIECHHS U ONPENEICHO YAEIBHOE CO-
NPOTHUBJICHHE UCCIIEyeMbIX 00pa3IoB P KOMHATHOU TeMIiieparype. Paccunrana sneprus
aKTMBAIMM 1 YCTAHOBJICHA TMHAMUKA M3MEHEHHUS TEMIIEpaTypHOTo Ko3(hpHIHEHTa COIPO-
THUBJICHUS 3TUX KPHUCTAIOB. MNEHTHPHUIIMPOBAHO NPHUCYTCTBHE CTPYKTYPHOrO mpeodpa-
3oBanus B kpucramwie Tl4HQls u ero orcyrcrBue B TlaCdls (B mHTEpBane Temmepatyp
293...490 K). OrmpeneneHa BO3MOXKHOCTh MPAKTUIECKOTO TPUMEHEHUS HCCIIETyEMBIX
00pasmos.

SUMMARY. Experimental studies of the temperature dependence of the Tl4sHgls and
T14Cdls crystals volt-ampere characteristics are presented. The temperature dependence of
the resistance is analyzed and the resistivity of the samples at the room temperature is
determined. The activation energy and the changes in the resistance temperature coefficient
of Tl4Hgls and TI4Cdls crystals are determined. The presence of the structural transforma-
tion in Tl4Hgle crystal and its absence in T1.Cdlg (in the range of temperatures 293...490 K)
is established. The possible practical application of the samples is analyzed.
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PE3FOME. Tlogaso pe3ynbTaTd MOPIBHUIBHUX JOCIIIKEHB SKOCTI TPYOHMX KATOIIB
caBy cucteMu Me—Cr—Al-Y, BUroToBIICHUX METOJaMH JIUTTS Ta METANyprii rpaHyi. 3a
JIOTIOMOT'00 PEHTTEHOCTPYKTYPHOTO MIKPOAHAIII3y OIIHEHO SIKICTh MOKPHWBIB, HAHECCHHX
Ha JIONAaTKW TYypOiHM METOJOM IOHHO-TJIA3MOBOTO OCa/DKeHHs. [IpoaHanizoBaHO BIUIMB
TEXHOJIOTIT BUTOTOBJICHHSI KAaTOJIB Ha IIOPCTKICTh TOBEPXHI MOKPHBIB POOOYMX JIONATOK
TypOiHK. 3a JOMOMOIOI CKaHIBHOI PAacTPOBOI €IEKTPOHHOI MIKPOCKOIII OI[IHEHO SKiCTh
MOBEPXHI JIONATOK 31 >KapOTPUBKUM MOKPHBOM, HAHECEHHMM 31 3aCTOCYBaHHSM JIOCIi-
JUKYBaHHMX KaTOJIIB, @ TAKOXK KUIbKICHO — KparelbHy (asy, 3 po30uBaHHsM ii Ha Gpaxiiii.

PE3IOME. TlpencraBiieHbl pe3yJbTaTbl CPAaBHUTENBHBIX HCCIECIOBAHMNA KadyecTBa
TpyOHBIX KaTO/I0B cruiaBa cucteMbl Me—Cr—Al-Y, H3roToBICHHBIX METOAMU JIUTHS U Me-
TaJUTyprud rpanyi. C MOMOIIbI0 CTPYKTYPHOTO MHUKPOAHA/IN3a OLEHEHO KauyecTBO MOKPHI-
THH, HAHECEHHBIX Ha JIONATKA TYpOMHBI METOJIOM HMOHHO-IIIa3MEHHOTo ocaxeHus. [Ipo-
AQHAIIM3UPOBAHO BIIMSHUE TEXHOJIOTHHM M3rOTOBJICHHS KAaTOJOB Ha IIEPOXOBATOCTh IOBEPX-
HOCTH TOKpBHITHH paboumx somnaTok TypOuHbBL. C NMOMOLIBIO CKaHMUPYIOLIEH pacTpoBOH
AJIEKTPOHHON MHKPOCKOIHMH OIIEHEHBI KadeCTBO MOBEPXHOCTH JIOMATOK C KaPOYIIOPHBIM
MOKPBITHEM, HAHECEHHBIM C ITOMOIIBIO MCCIEIyEeMBIX KaTOIOB, a TaKkKe KaresibHas ¢a3za, ¢
pa30uBKOi Ha (paKkInH.

SUMMARY. The results of comparative study of the quality of Me-Cr-Al-Y tube
cathodes obtained by moulding and isostatic powder compacting are presented. The quality of
coatings ion-plasma deposited on turbine blades with these cathodes is evaluated using the
X-Ray crystal microanalysis. Cathode manufacturing impact on the surface roughness of



turbine rotor blade coatings is discussed. The quality of blades surface with heat-resistant
coatings deposited with test cathodes is SEM-evaluated, and quantitative evaluation of
condensation phase is made with a division per mesh size.
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