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PE3FOME. Ha Bimsnauenns 100-pivus HamionanpHoi akamemii Hayk Ykpainu i 90
POKiB BiJ JIHS HAapOKEHHsSI BHUAATHOTO YKPaiHCHKOI'O BUEHOI'O, aKTUBHOIO OpraHizaTopa
Hayku Ta rpomajchkkoro misua O. M. PomaHiBa mpoaHami30BaHO WOro BKJIA] Yy (pi3UKO-
XIMIYHYy MeXaHIKy MaTepiajiB Ha OCHOBI pe3yJbTaTiB PO3BHHYTOI HHM CTPYKTYpHOI
MEXaHiKH Ta MEXaHIKH KOpO3iiHOro pyiHYBaHHS METaiB.

PE3FOME. B o3namenoBanue 100-netus HarmonanpHol akageMun HayK YKpauHbl U
90 €T co AHA POXKAEHUS BBIAAIOIIETOCS YKPAMHCKOTO Y4E€HOr'o, aKTHBHOTO OpraHHM3aTopa
Hayku 1 obmectBenHoro aestens O. H. PomanuBa npoanann3upoBaH ero BKJIa B pU3MKO-
XMMHYECKYI0 MEXaHUKY MaTepHajoB Ha OCHOBE PE3YJbTATOB PAa3BHTBHIX UM CTPYKTYPHOM
MEXaHUKU U MEXaHUKU KOPPO3HOHHOI'O Pa3pyIICHHUS METaJIOB.

SUMMARY. In commemoration of centenary of the National Academy of Science of
Ukraine and 90 years from birth of the prominent Ukrainian scientist, active organizer of
science and public figure O. M. Romaniv, his contribution to physicochemical mechanics
of materials on the basis of his development of structural fracture mechanics and mechanics
of corrosion fracture of metals has been analysed.

Student M. M., Pokhmurs’ka H. V., and Zadorozhna Kh. R. Structure
and wear resistance of VC—FeCr and VC-FeCrCo coatings
obtained by supersonic gas-flame Spraying..........ccccoecvvviieeiiie e v 31

PE3IOME. ]JlocnipkeHO 3HOCOTPUBKICTD MOKPHBIB, HAIMJICHHX HAJ3BYKOBHUM ra3o-
nonymeneBuM (HVOF) Ta mmasmMoBuUM MeToaMH y JHMHAMIYHOMY BaKyyMi, 3 MOPOIIKIB,
otpumanux MexaHiunuM JneryBanHsiM VC—FeCr ta VC-FeCrCo. IlokpuBu Hanwisuiu 3
BuKopHucTaHHsM ycraHoBok Diamond Jet Hybrid gun (mpomam—xwucens) ta JP5000 gun
(rac—kuceHb). BcTaHOBIIEHO, 10 3HOCOTPUBKICTD TaKUX MOKPUBIB Oinbina y 75—100 pasis,
Hik ocHoBH J[16, B 3—5 pasis, Hixk crami IIX15 (HRC 60), y 1,3 pa3u, HiXk HaIaBIeHOro
mapy i3 nopomkoBoro apory HIT 80X20P3T, y 2,5 pa3u, Hix el1eKTpoIyroBOro MmoKpuBy i3
nopotkoBoro apory 11 X6FO6P3 3a TepTst sOpCTKO 3aKpillieHUM abpa3uBOM.

PE3IOME. VccnienoBaHa M3HOCOCTOMKOCTh TTOKPBITHH, HATTBUICHHBIX CBEPX3BYKOBBIM
razomiameHssiM (HVOF) m mmasMeHHBIM MeTogaMu B JUHAMHUYECKOM BaKyyMme, U3
MOPOILIKOB  MOJYYEHHbIX MexanuueckuM JerupoBanueM VC—FeCr u VC-FeCrCo.
[okpbITHST HANBUISUIA € UCTIONb30BaHHeM ycTaHoBok Diamond Jet Hybrid gun (mpoman—
kucinopox) u JP5000 gun (kepocHH—KUCIOPO). Y CTAHOBIEHO, YTO U3HOCOCTOUKOCTD 3TUX
mokpeITHi Beimie B 75—100 pa3, gem ocHoBHI [[16, B 3—5 pa3, wem cramu IIX15, B 1,3 paza,
yem HamaBieHHoro cios w3 IIJ] HIT 80X20P3T, B 2,5 pasa, 4eM 3JIEKTPOIYTOBOTO
mokpertus w3 11J] X6KO6P3 npu TpeHnn skeCcTKO 3aKperieHHBIM a0pa3rBOM.

SUMMARY. The wear resistance of coatings sprayed with supersonic gas-flame
(HVOF) and plasma spray method of coatings from powders obtained by mechanical alloying
of VC—FeCr and VC—FeCrCo in dynamic vacuum has been investigated. The coatings were
sprayed using Diamond Jet Hybrid (propane—oxygen) gun and JP5000 gun (kerosene—
oxygen fuel). It was established that the wear resistance of coatings sprayed by these
methods is 75-100 times higher than D16 base, 3-5 times higher than IIIX15 steel, 1.3
times higher than the layer aprayed from 80X20P3T powder wire, 2.5 times higher than
electric arc coating from X6FK06P3 powder wire under friction by rigidly fixed abrasive.



Lukyanenko O. H., Pohrelyuk I. M., Pobol I. L., Trush V. S., and Lavrys S. M.
Improvement BT6 titanium alloy antifriction properties.............cccveveveiniennennennne, 38

PE3IOME. BuueHO BIUIMB MOIU(DIKyBaHHS IOBEpXHI TUTaHOBOro cuaBy BT6
eJIeMEHTaMH BTUICHHS (30T, KHCEHb) Ha KOe(IllieHT TepTs B Mapi 3 IUIACTUHOIO HEp)KaBKOi
crami X18H10T 3a Tepts KoB3aHHs Oe3 MacTIIFHOTO MaTepialy 3 MMTOMAM HaBaHTAKEHHSIM
1,0 MPa ynpoznosx 600 S. BusiBneno, mo 3HaueHHS KoeQillieHTa TepTs HITPUIHOTO Ta
OKCHTHOTO TIOKPHBIB 3 HAaITMJICHUM BYTJIEIIEM CTAOLIbHI, @ OKCHHITPHIHOIO cTaHOBUTH ~0,18.

PE3IOME. TlpoaHanu3upoBaHO  BIMSHWE  MOAU(UIMPOBAHMS  ITOBEPXHOCTH
TUTaHOBOro craBa BT6 snemeHtramu BHenpeHHs (a30T, KHCIOPOJ) Ha KOI(PPHUIUEHT
TpPEeHUs B Mape C IUIacTUHON u3 Hepkaperomier craym X18HI0T mpu ckommxeHun Oe3
CMa304yHOro Marepuaia ¢ yaenbHoil Harpyskoi 1,0 MPa B Teuenue 600 s. BrrsiBiaeno, uro
3Ha4eHHs KOI(pPUIMEHTa TPEHHs HUTPHIHOTO W OKCHIHOIO TOKPBITUA C HOHHBIM
HamnblJICHHEM yriepoaa Ooniee CTaOMIbHBI, @ OKCHMHHUTPHIA C OCAKACHHBIM YIIEpOJIOM
cocrasisier ~0,18.

SUMMARY. The modification effect of the BT6 titanium alloy surface by the
interstitial elements (nitrogen, oxygen) on the friction coefficient in the pair with the
X18HI10T stainless steel plate during sliding without lubricant at a specific load 1.0 MPa
during 600 s has been analyzed. It was found that the values of friction coefficient of nitride
and oxide coatings with ion sputtering by carbon are more stable, and for oxinitride with
sputtered carbon is ~0.18.

Hvozdetskyi V. M. Abrasive wear resistance of alloyed electric arc sprayed
COoatings from POWHEN WITES ........viieieeiiei ettt sree e 46

PE3IOME. JlocnimkeHo CTPYKTYpy, aOpa3uBHY Ta Ta30a0pa3suBHY 3HOCOTPHUBKICTh
EJIEKTPOAYTOBHX TOKPHUBIB 3 MOPOLIKOBUX JPOTIB BITYM3HSIHUX 1 MPOBITHUX 1HO3EMHHX
¢ipm TAFA, Praxair, EnDoTec DO, Castolin-EuTronic 3a kKiMHaTHUX Ta IMiJIBUIIEHUX TEM-
neparyp. BcTaHOBIEHO, IO 3HOCOTPUBKICTH MOKPHBY, HANHMJICHOTO 3 JIBOX PI3HOPIIHUX
JPOTIB, y IBa pa3u Oinbina, Hix cram LIX15 3a BunpoO 3akpiruieHnM abpa3uBOM BHACIi-
JIOK HOro MiJIBUIIEHOI KOre3iiiHOI MIIIHOCTi, HU3bKOTO PIBHS 3aJMIIKOBHX HANPYKEHb Ta
BHCOKOI TBEpJOCTi. BusiBieHO, 1110 32 BUMPOO HE3aKpilUIEHMM aOpa3uBOM HaWBUIILY 3HO-
COTPUBKICTh Ma€ MOKPHB 3 MOPOIIKOBOro JpoTy Mapku EnDoTec DO*390N gepe3 BMicT y
Wioro muxTi kapOiaiB Bonb(dpamy, BaHaAi0 Ta HioOir0. BcTaHOBIEHO, 10 32 KIMHATHOL
TeMIlepaTypH razoadbpa3uBHa 3HOCOTPHUBKICTh MOKPHBIB € Taka ik, K y craii 12X1Md, abo
CYTTEBO HIKYA 3a Hel. 3a miaBuieHHs TeMieparypu noHan 400°C BoHa 3pocTae BHACHIIOK
(hopMyBaHHsI OKCHJIIB PI3HOTO CKIIay.

PE3FOME. VccrnenoBaHo CTpYKTYpy, aOpa3MBHYIO M r'a30a0pa3vMBHYIO W3HOCOCTOA-
KOCTB 3JIEKTPOAYTOBBIX ITOKPBHITHH IPH KOMHATHBIX M IOBBIMICHHBIX TEMIIEPATypax oTede-
CTBEHHBIX U BeAymux wuHOCTpaHHbIX ¢Gupm TAFA, Praxair, EnDoTec DO, Castolin-
EuTronic. YcTaHOBIEHO, YTO M3HOCOCTOHMKOCTH MOKPBITHS U3 NIBYX Pa3HOPOTHBIX IPOBO-
JIOK B [1Ba pasa BhIme, yeM ctanu [1IX15 npu ucnpITaHuAX 3aKpeIuIeHHBIM a0pa3uBOM H3-3a
MOBBIIUEHHOW KOT€3UBHOW NPOYHOCTH, HU3KOIO YPOBHS OCTaTOYHBIX HAINPSDKEHUH M
BBICOKOM TBEPAOCTH. Y CTAHOBJIEHO, YTO IPU HCIBITAHWAX HE3aKPEIUICHHBIM aOpa3uBOM
BBICOKYI0 H3HOCOCTOMKOCTH MMEET BBICOKOJIEIMPOBAHHOE IIOKPBHITHE W3 IIOPOIIKOBOH
mpoBoioku Mapku EnDoTec DO*390N, uro oOycioBIeHO HaMW4IMeM B IIAXTE KapOWUIOB
Bonb(pama, BaHAAUS W HHOOWS. BBIABIEHO, UTO MpHW KOMHATHOW TeMIepaType razoadpa-
3WBHAS W3HOCTOHKOCTH IOKPBITHH Takas ke, Kak u cramu [2X1M®, wnmn Hmke. [lpu
yBenuueHun Temriepatypsl Boie 400°C MX W3HOCOCTOMKOCTH pacTeT B pe3yabTare (op-
MHPOBAHHS OKCH/IOB Pa3HOTO COCTAaBA.

SUMMARY. The structure, abrasive and gasabrasive wear resistance of electric arc
coatings from powder wires produced by domestic and leading foreign firms TAFA,
Praxair, EnDoTec DO, Castolin-EuTronic at room temperature and elevated temperatures
were studied. It has been established that the wear resistance of the coating sprayed from



two heterogeneous wires is twice as large as for IIIX15 steel during test-fixed abrasive
research. It is provided by the increased cohesive strength, low level of residual stresses and
high hardness of coatings. It has been found that for researches with non-fixed abrasive the
highest wear resistance has the high alloy coating from powdered wire EnDoTec
DO*390N. It is provided by the presence of tungsten carbides, vanadium and niobium in
the charge. It is established that at room temperature the gasabrasive wear resistance of
coatings is the same as for 12X1M® steel or lower. As temperatures rise above 400°C their
wear resistance increases due to the formation of oxides of various composition.

Levytskyi V. Ye., Masiuk A. S., Bialopiotrowicz 7., Bilyi L. M., and Humenetskyi T. V.
Thermoplastic composites with modified silicate fillers: morphology
Y00 0] €] o 1=] {1 PRSP 53

PE3IOME. BcTaHOBIIEGHO, 110 KOMITO3UTH Ha OCHOBI MOJMIIIPOITIJIEHY, MOMTIKapoaMiay
Ta MOAM(IKOBAHOTO MOMIBIHIJIOBUM CITUPTOM CHJIIKaTHOro HamoBHioBaua (CH) xpucraniv-
Hilll 31 3MEHIIEHNM YCEepPEeOHEHHM pO3MIpOM KPHCTAJITiB. BusBIIEHO, 1110 HaNOBHIOBAaY
TIOMIMIITYE TX TPYKHO-IedopMaIiiHi i (i3HuKo-MeXaHiuHI BJIACTUBOCTI, 30KpeMa, TBEPIiCTh,
MIIHICTb M1 4aC pO3PHBAHHS Ta MOAYJb MPYKHOCTI. 3a(h)ikCOBaHO BIUIMB MOAN(IKOBAHOTO
CH Ha xoedillieHTH CTPYKTYpH Ta JiHIMHE TETUIOBE PO3IIMPEHHS KOMIIO3UTIB.

PE3IOME. Y craHoBneHo, 4to koMio3uTsl Ha ocHoBe [1I1 u [TA-6 1 MmoauduumpoBas-
HOT'O MOJIMBUHHIIOBBIM CIIUPTOM cuinkaTHoro Hamonuutens (CH) 6maronapst nmoBbImeHHON
TEXHOJIOTHYECKONH COBMECTUMOCTH KOMITOHEHTOB OOJIa/IAf0T BBHICOKOW CTEMEHBIO KPHCTAI-
JIMIHOCTH, a TaKXE€ YMCHBIICHHBIM YCPEAHCHHBIM pPasMEpPOM KPUCTAJJIUTOB. B])If{BJ'[CHO,
YTO HATIOJHUTENb YITy4lIaeT yrnpyrojaedopMairoHHbie 1 (PU3NKO-MEXaHHYECKUE CBOMCTBRA,
B YaCTHOCTH, MOBEPXHOCTHYIO TBEPAOCTb M MMPOYHOCTH IIPU Pa3phIBE, & TAKKE MOAYIb YII-
pyroctu. O6HapyxeHo BiusiHue MouduirpoBanHoro CH Ha k03 GHUIUEHTHI CTPYKTYPBI
Y JIMHEHHOT' O TeIJIOBOT'O paclIUPEHNUs pa3padOTaHHBIX KOMIIO3UTOB.

SUMMARY. It was found that the composites based on polypropylene and polyamide-
6 and silicate filler modified by polyvinyl alcohol due to increased technological
compatibility between components possess an increased degree of crystallinity and reduced
average size of crystallites. It has been established that the filler improves the elasto-
deformed and physical-mechanical properties, in particular the surface hardness, breaking
strength and modulus of elasticity. The influence of the modified silicate filler on the
coefficients of structure and linear thermal expansion of developed composites has been
established.

Stechyshyn M. S., Stechyshyna N. M., Martynyuk A. V., and Luk yanyuk M. M.
Strength and plasticity of metal surface alloys nitrated in glow discharge................. 59

PE3IOME. Ha ocHoBi mozeneir Opoana i Morro—Habappo oTpumaHO 3aeXHOCTI
3MIIIHEHHSA 30HU BHYTPIIIHBOTO a30TYBaHHA Bill 00’€MHOI YacTKW HITPUAIB 1 KapOiiB Jie-
TyBaJbHUX €JIIEMEHTIB, iX AiaMeTpa i Biacrani Mixxk HuMuU. ChopmoBaHo audy3iiiHi mapu 3
MaKCUMAaJbHIMH MIlIHICHUIMH XapaKTePUCTHKAMH JIETYBaHHSAM, KEpyBaHHAIM MOpP(OIIOTieto
1 TeOMeTpi€l0 BUALICHHS HITPU/IIB.

PE3IOME. Ha ocHoBannu mozeneit OpoBana u Morro—Habappo moiydeHsl 3aBHCH-
MOCTH YIIPOYHEHHS 30HBI BHYTPEHHET 0 a30THPOBAHUS OT 0O BEMHON 10IM HUTPHIOB U Kap-
OWZIOB JIETHPYIOIIUX DJIEMEHTOB, MX IHaMeTpa M PACCTOSHUS MEXAy HUMH. [lomydeHsb
(G Y3HOHHBIE CIIOW C MaKCHMAJIBHBIMU NPOYHOCTHBIMH XapaKTePUCTHKAMH JIErHpOBa-
HHEM, yIpaBJeHHEM MOP(HOIOTHEH ¥ TeOMeTpUeH BBLIETICHHS HUTPHIOB.

SUMMARY. On the basis of the Orovan and Motto—Nabarro models the dependences of
strengthening of the zone of the internal nitriding on the volume fraction of nitride and
carbides particles of alloying elements, their diameter and distance between particles. The
diffusion layers with maximal strength properties both due to alloying and control of
morphology and geometry of nitrides are obtained.



Andreikiv O. Ye., Skalskyi V. R., Dolinska /. Ya., and Dzyubyk A. R. Corrosion
and hydrogen environment influence on the residual resource of structural
elements under maneuvering regime of their Operation ............ccoccovvveieeneenieiecnens 64

PE3IOME. ChopMynboBaHO €HEPreTUYHUM MifXiA ISl BU3HAUYEHHS KIHETHKH POCTY
TPILIMH 32 MaHEBPOBOTO PEXHMMY eKcIUTyaralii oOJiaHaHHS 1 BIUIMBY poOOYMX cepero-
Buil. [1oOymoBaHO po3paxyHKOBI MOJENi Ul OLIHIOBAHHS BIUTUBY KOPO3MBHOTO Ta BOJI-
HEBMICHOTO CEPEOBHI HA MEpioA NOKPUTHYHOTO POCTY TPIIIMHM MOB3Y4OCTI 3a Ma-
HEBPOBOT'0 PEXUMY €KCILTyaTarlii.

PE3FOME. ChopMynupoBaH SHEPreTHUSCKUI MOMXOJ JJIs ONpPEICTICHHUS KHHETHKU
pocTa TPEIIUH MPYU MAHEBPEHHOM PEXUME IKCILTyaTallud 000pYIOBaHUS U BIUSHUA pado-
yeil cpenpl. Pa3paboTaHbl pacyeTHBIC MOJCIHU JJIsl OICHKH BO3JCHCTBHS KOPPO3HOHHOH U
BOJIOPOJIOCOIEPIKAIINX CPeJl Ha TIEPHOJT JOKPUTHIECKOI'0 POCTA TPEIIHHBI MTOJA3YyYECTH MPU
MaHEBPEHHOM PEKUME IKCILTYaTaIlUH.

SUMMARY. The energy approach for determining the Kinetics of cracks growth for
maneuvering regime of equipment operation and influence of working environment is
formulated. Calculation models for estimating the influence of corrosive and hydrogen-
containing media on the period of creep cracks subcritical growth under maneuvering
regime of operation are developed.

Kindrachuk M. V., Volchenko O. 1., Volchenko D. O., Zhuravliov D. Yu.,
and Chufus V. M. Energodynamics of contact-friction interaction
in metalpolimeric friction PaIFS ..........covviiiiiiiii e 71

PE3IOME. TlpointocTpoBaHO HOBHU MiJXiJl A0 CTBOPEHHS MOIU(]IKOBAHUX MaTepia-
JIB JUIS TIap TEPTS CTPIUKOBO-KOJIOJKOBUX T'ajibM OYypOBUX JIeO10K.

PE3IOME. TlpowumiocTpUpOBaH HOBBIA IMOJAXOJ K CO3/IaHHI0 MOIU(UIIMPOBAHHBIX
MaTepHaloB AJIA 1ap TPEHUS JIEHTOYHO-KOJIOA0YHBIX TOPMO30B OYPOBBIX J1€0EI0K.

SUMMARY. A new approach to the creation of modified materials for friction pairs of
band-shoe brakes of draw-works is presented.

Vakulenko I. O., Bolotova D. M., and Gryshchenko M. A. Influence of electrical
discharge shock wave on the fatigue characteristics of thermally
StrENGNENEA STEEL ....eiviec e s 79

BusiBiieno, mo o0pobka TepMIYHO 3MIIHEHOI CTali IMIyJbCaMH yJapHOI XBHII BiJl
ENEKTPUYHOTO PO3PSLY Y BOJI MIPU3BOIUTH JIO IiIBUILIEHHS TBEPAOCTI 1 00MEXKEHOT BUTPH-
BaJIOCTI 32 BTOMH. B pe3ynbTaTi BUHHKHEHHSI IMITyJIbCY YIAPHOI XBHJI 3pOCTa€ KUIBKICTh
JICIIOKAIiH, 1110 3a0e3nedye po3MOBCIOKeHHs AedopMallii 3a UKI, a [e CIpUsie 301Ib-
MICHHIO [IUKJIITYHOT BUTPUBAIIOCTI.

PE3IOME. BorsBiieHo, uTo 00paboTKa TepPMHUYIECKH YIIPOYHEHHON CTaN UMITYIbCaMU
yIapHOU BOJIHBI OT 3JIEKTPHUYECKOTO pa3psijia B BOAE NMPUBOANT K MOBBIICHUIO TBEPIOCTU H
OrpaHMYEHHOW BBIHOCIMBOCTH NPH YCTAJIOCTH. B pe3ysnbrare BOSHUKHOBEHHS HUMITYJIbCA
yIOapHOW BOJNHBI PAcTeT KOJIMYECTBO IHCIOKAIMHA Ul OOECIeYeHUs paclpoCTpaHEHHS
JedopMaluy 3a MUK, YTO CIOCOOCTBYET YBEITHYCHHIO HUKINYECKON BHIHOCIHBOCTH.

SUMMARY. Treatment of thermally strengthened steel by shock wave pulses from
electric discharge in water leads to the increase of hardness and limited endurance under
fatigue. As a result of the shock wave pulse the number of dislocations increases what
ensures the condition of deformation propagation in a cycle, which facilitates the increase
of cyclic endurance.



Markashova L. 1., Pashchyn M. O., Berdnykova O. M., Mikhodui O. L.,
and Sydorenko Yu. M. Influence of pulsed electric current on thin structure
of aluminum AMr6 alloy under electrodynamic treatment............c.cccooeevieieeiiennns 83

PE3IOME. 3anviikoBi Hanpy)>KEHHsS HETaTHBHO BIUIMBAIOTH HA JOBIOBIYHICTH 3BAPHOTO
3’€THaHHS, CIIPHYMHSIOYHN KPUXKE PyHHYBaHHs MeTaly — KOpo3iliHe po3TpickyBaHHs. Tomy
BaKJIMBO PO3pOOUTH e(eKTUBHI METOIH 3HIDKEHHS HANPY>KEHb PO3TATY, IO BiIPi3HAIOTHCS
HE3HAYHMMH €HEePreTHYHUMH 3aTpaTaMU 1 MPOCTOTO0 peatizalii. OfHUM i3 HUX € eIeKTpOo-
quHaMiyHa oOpoOka (E/10), 3acHOBaHa Ha MPOXOPKEHHI IMITYJIbCIB EIEKTPHYHOTO CTPyMY
(IEC) uepe3 oOpoOiroBaHHI METall Y MOMEHT NMPHUKIAJIAaHH IO HHOTO JMHAMIYHOTO HaBaH-
TakeHHs. BcranoBineHo, mio micns npoxopkeHHs [EC depes 3pa3ku alOMIHIEBOTO CIUIABY
AMr6 migsuniyerbest epextuBHicTh EJ1O: 3HMKYIOTBCS JIOKaJIbHI BHYTPIIIHI HANpPYXEHHS
yepe3 BIOPSANKOBAHICTh JUCIOKALINHOI CyOCTpyKTYypH. Pe3ynbrath, omepikaHi mia dac 3a-
CTOCYBaHHsI yapHOTO HaBaHTaxeHHs (0e3 npoxomkeHHs [EC), a Takox B3aemonii ynapHoro
HaBaHTaXeHHS 1 mnpoxomkeHHs I[EC, miaTBep/KylOTh TiNOTE3y NpPO BIUIMB EIEKTPOH-
JIMCITOKAIIHHOI B3a€MOJIiT Ha BHYTPIILIHI HAIIPYXEHHS y cIu1aBi AMro6.

PE3IOME. OctaTtouHble HaNpsDKEHUsI HETaTUBHO BIIMSIOT Ha JOJITOBEYHOCTH CBApHO-
rO COeTUHEHHUs, SBJSIICH OCHOBHOM NMPUYMHOM XPYIKOrO pa3pylleHUs MeTania — KOppo-
3HOHHOTO pacTpeckuBaHus. [1oaToMy Ba)kHO pa3pabaTbiBaTh 3(PPEKTUBHBIE METOIBI CHH-
JKSHUsI HATIPSDKEHUH PaCTsHKEHHs, OTIIMYAIOIIUECS MAIBIMU SHEPreTUYECKUMH 3aTpaTaMu U
npocToTol peanuzauud. OIHUM M3 HHUX SIBJSIETCS AJIEKTpOJMHAMHYecKass o0paboTka
(B10), ocHOBaHHAs1 Ha MPOXOXKACHUH HUMITYJILCOB 3jekTpudeckoro Toka (MOT) uepes me-
TaJUT B MOMEHT HPWIOKEHHsI K HEMY YAapHOW Harpy3ku. YCTaHOBJICHO, YTO BCIEICTBHE
npoxokaeHus UOT yepe3 00pasibl allOMUHHEBOrO crutaBa AMr6 mosbimaercs 3G GeKTHB-
HocTh OJ1O: CHMXKAIOTCS JIOKAJIbHbIE BHYTPEHHUE HAIPSIKEHHUS W3-32 YHNOPSJOYEHHOCTU
JMCIIOKAIMOHHON cyOCTpyKTYypbl. [lomydeHHble pe3yabTaThl IPH UCIIOIB30BAaHUH YIAPHOTO
(6e3 mpoxoxaenust MOT), a Takke COBMECTHOIO YIAPHOTO M AJIEKTPOUMITYIBCHOI'O
BO3JICHCTBUI MOATBEP)KIAIOT TUIIOTE3Y O BIMSHUM 3JIEKTPOH-AUCIOKALMOHHOIO B3auMO-
JEHUCTBUSI HA CHIYKCHHE JIOKAJIbHBIX BHYTPEHHUX HalpsDKEHUH B crtaBe AMro6.

SUMMARY. Residual stresses negatively affect the service life of a welded joint,
being at the same time the main cause of metal brittle fracture — corrosion cracking.
Proceeding from that, the development of the effective methods for reducing tensile
stresses, characterized by low power consumption and easy realization, is important. One of
such methods is the electrodynamic treatment (EDT), based on passing of electric current
pulses (ECP) through the metal being treated at the moment of applying dynamic load to it.
It was found that ECP passing through of AMg6 aluminum alloy specimens increases the
efficiency of EDT in reducing local internal stresses, due to ordering of the dislocation sub-
structure. The results of evaluation of local internal stresses distributions, obtained after
EDT, realizing the dynamic action (without ECP passing), as well as interaction of dynamic
and electric pulsed effects, confirm the hypothesis about the influence of electron-dislocation
interaction on reduction of local internal stresses in the AMg6 alloy.

Grushko O. V., Gutsalyuk O. V., Andreiev I. V., Melnichenko V. V., and Studenets S. F.
Some mechanical properties of W-Ni—Fe system high-density alloy........................ 88

PE3IOME. JlocmimkeHO MeXaHi4HI BIAcTHUBOCTI cmuaBy Turmy BH3 (Bomsdppam—Hi-
KEeNNb—3al1i30) 3 BMICTOM Bonb(pamy Ta 3B s13ku 89 1 11 mass% BinmoBigHO Ha OCHOBI Hike-
O Ta 3aitiza 31 crhiBBigHOmEHHIM 7:3. [y cioiaBy moOyIoBaHO KPHUBY TEKY4YOCTi, fiarpa-
MYy TUTACTHYHOCTI, TPaIyloBajbHi rpadiku TBEpaiCTb—HanpykeHHsI—nedopmaris. Ha ocHOBI
OTPHMaHUX PEe3yNIbTATIB MEXaHIYHUX BUIIPOOYBaHb B YMOBAX CTHCKY, PO3TATY Ta KPY4CHHS
MIPOAHAI30BaHO MOXIIUBICTh 3aCTOCYBaHHS XOJOMHOTO IDIACTUYHOTO NePOPMYBAHHS 10
CILTaBYy.

PE3IOME. TlpencraBieHbl pe3yabTaThl MCCIECIOBAHNN, HAPABICHHBIX Ha HCCIEIO-
BaHHE OCHOBHBIX (DU3NKO-MEXaHHUECKUX CBOMCTB TSDKEJIOTO CIIaBa HA OCHOBE BONb(pama
tra BHX (cucremsr W—Ni-Fe) ¢ Beicokum comepskanneM cBszku (11 mass%). IToctpoe-



Ha KpHBas TEUEHHs, JUarpamMMa IUIACTUYHOCTH U I'PaJyHpOBOUYHBIE Tpa(UKu TBEPIOCTH—
HanpspkeHne—nedopmanust. [lokazaHa BO3SMOXKHOCTh NpUMEHeHHsI K ciutaBam Tuma BHXK
METO/Ia XOJIOJHOTO ITACTUYECKOrO J1e(opMUpPOBaHUSL.

SUMMARY. The results of research aimed at the study of the basic physical and
mechanical properties of a heavy alloy based on tungsten (system W—Ni—Fe) with a high
content of ligament (11 mass%) are presented. The curve of the yield, plasticity diagram
and calibration curves hardness—stress—strain are constructed. The possibility of applying
the method of cold plastic deformation for the W—Ni—Fe alloy is shown.

Lytvynenko la. V. and Maruschak P. O. Application of adaptive mathematical
model of cyclic random process and deterministic trend function
for the analysis of pipeline fraCture ..o 95

PE3IOME. 3anponoHOBaHO MiAXiX /J0 MaTeMaTH4YHOTO aHallizy TPilMHOCTIHKOCTI
CTaJli MaricTpajJbHOrO Ta30MpOBOAY, SIKUH Ja€ 3MOT'y KUTbKICHO OI[IHMTH KiHETHKY TUHA-
MIYHOTO pYyHHYBaHHSI TPYOHM 3 ypaxyBaHHSIM CTOXaCTHYHOCTI Ta LUKJIIYHOCTI IIOTO MPO-
necy. BiH cTBOproe MOXIMBOCTI Uil MOJETIOBAHHS TMOIMIMPEHHS TPIIMHU B TPyOi Mari-
CTPaJIbHOT'O Ta30MpOBOAY Ta aHANI3y OKpeMHX eramiB ii migpocranHs. OcoOnuBy yBary
NPUIIEHO JJOCTOBIPHOCTI MPONIOHOBAHOT'O MiIXOly HAa OCHOBI TIOPIBHSIHHS 3 BiJIOMHM HaTyp-
HHUM €KCIIEPUMEHTOM.

PE3IOME. TlpennoxeH moaxoJ K MaTeMaTHUECKOMY aHAJIM3y TPELIMHOCTOHMKOCTH
CTalli MaruCTPajgbHOro Ia30IpPOBOAA, KOTOPBIN IO3BOJISIET KOJINYECTBEHHO OLEHUTh KHMHE-
THKY AUHAMHYECKOr0 Pa3pyIIEHUS TPYObI C Y4€TOM CTOXaCTHYHOCTH U UKIMYHOCTH 3TO-
ro nporecca. OH CO31a€T BO3MOKHOCTH MOJIEIUPOBAHUs PACIPOCTPAHEHUS TPEIIMHBI B
TpyOe MarucTpaabHOrO Ta30MPOBO/A U aHATN3a OTAENBbHBIX 3TANoB ee moppactanus. Oco-
0oe BHIMAaHHE YJEIEHO 000CHOBAHHIO JOCTOBEPHOCTH IPEATAraeMoro MoAxoaa Ha OCHOBE
CPaBHEHMS C U3BECTHBIM HATYPHBIM DKCIIEPHMEHTOM.

SUMMARY. An approach to the mathematical analysis of the fracture strength of the
main gas pipe steel is proposed. It allows evaluating quantitatively the kinetics of the pipe
dynamic fracture taking into account the stochastic and cyclic nature of the process. It gives
the possibility of modelling the Kinetics of crack propagation in the pipe of the main gas
pipeline and analyzing the separate stages of its growth. Particular attention is paid to the
reliability of the proposed approach based on the comparison with a known full-scale
experiment.

Chang Shu, Hembara O. V., and Chepil O. Ya. Evaluation of heat-power
equipment resource under long-term static loading, high temperature
and action Of NYArOgEN........cvveiie e 105

PE3IOME. 3aniponoHOBaHO €HEPTeTHIHHUN MIAXiJ IS BH3HAYCHHS MOKAa3HHKIB JIOB-
TOBIYHOCTI €JIEMEHTIB KOHCTPYKIIH TEIUIOCHEPTeTUYHOr0 OONagHaHHA. 3a IOMOMOTOI0
[BOTO IMiIXOXY BCTAHOBJIEHO MOKA3HWKU TOBFOBIYHOCTI It OapabaHa mapoBOro KOTia B
YMOBaXx MMOB3Y4YOCTI Ta HABOJHIOBaHHS MeTany. [lokazaHo, 10 BOJIEHb 3MEHIIYE TPUBAIIICTh
eKcIUTyaTallii MeTay 3a IUIAHOBOI 3YIHHKH KoTia >15%, a 3a aBapiiiHoi 3ynuHku >20%.
BcranosieHo, mo aBapiliHi 3yIHHKHA 3MEHITYIOTh Yac A0 PYHHYBAaHHS JJIS BCIX AOCIHIKY-
BaHUX PiBHIB HaBOAHIOBaHH MeTay Ha 30...35% MOpPIBHAHO 3 MJIAHOBUM OXOJIOKECHHSIM.

PE3IOME. TlpemmoxeH »HEpPreTHYECKUA MOAXOA IS OIpeleNeHus IoKa3aTenen
JIOJITOBEYHOCTH 3JIEMEHTOB KOHCTPYKIHMI TeIuio3HepreTndeckoro odopynoBanus. C mo-
MOIIIBIO ATOTO TOJX0/Ia ONMPENENICHBI OKA3aTeIH AOITOBEYHOCTH Il OapabaHa mapoBOro
KOTJIa B YCJIOBHSX IOJ3YYECTH W HABOAOpaKMBaHWS MeTauta. [lokazaHo, 4TO BOAOPON
YMEHBIIAET BpeMs 3KCIUTyaTallid MeTajula NMpH IUIAHOBOM OCTaHOBKM Komia >15%, a 3a
aBapuiiHON octaHOBKH >20%. YCTaHOBJEHO, YTO aBapWilHbIE OCTAHOBKH YMEHBIIAIOT
BpeMs 10 pa3pyLICHUs ISl BCEX HCCIEAYEMBIX YPOBHEH HaBOAOPaKMBAHUS MeTaia Ha
30...35% 1o cpaBHEHUIO C IIAHOBBIM OXJIAXKJICHUEM.



SUMMARY. The energy approach is proposed for determining the durability of
elements of heat and power equipment constructions. As an example of using the proposed
approach, the definition of durability indicators for a steam boiler drum under conditions of
creep and hydrogenation of the metal is considered. It is shown that hydrogen reduces the
operating time of the metal for the boiler a planned stop more than by 15%, and for an
emergency stop by more than 20%. It has been established that emergency stops reduce the
time to destruction for all investigated levels of hydrogenation of the metal by 30...35%
compared to the planned cooling.

Weijie Wu, Yanfei Wang, Limin Shen, and Jianming Gong. Modelling the slow
crack growth due to internal hydrogen in metals...........ccccvivniiniii e 112

PE3IOME. TloBinbHMIA picT COPUYMHEHNX BOAHEM TPIIIUH, SIK NPABUIO, M€ TPH pi3-
Hi ctamil. Pict Tpimman Ha crafmisx I i Il BusHauae mudysis BomHIO. 3apONOHOBAHO MO-
JIeTIb, SIKa ONHMCYE KIHETHKY POCTY BOJIHEBOI TPILIMHYU Ha TEPLIii 1 APYTiil cTafisx, BUKIU-
KaHOT MeXaHIYHUMH HAIPyXEHHSIMH 1 TIOCWJIEHOTO BOJHEM MeXaHi3My Jekoresii minx 4ac
BOJIHEBOI'O PO3TPICKYBaHHS, HAa OCHOBI JIIHIHHOI MeXaHIKM pyHHYyBaHHs, Teopii Iudysii
BOZIHIO. Mo/ienb 1a€ 3MOry TPOTHO3YBaTH MIBUIKICTH pocTy Tpimmuau da/dt 3amexHo Bin
koe(ilieHTa IHTEHCUBHOCTI HanpyxeHb K| i moyaTkoBoi KOHIEHTpauii BoxHi0. s nepe-
BIDKM TEOPETHMYHOI MOl BHKOPHCTOBYBAJIM IOJaHI B JITEpaTypi €KCIepHUMEHTalbHI
pe3yNbTaTh 1 OTpUMAaIH X 3aJJ0BINbHY 301KHICTb.

PE3IOME. MenyieHHbI POCT TPEIIH, BEI3BAHHBIX BOAOPOAOM, KakK MPaBUIIO, UMEET
TpHY pa3nuuHbIX craguu. Poct Tpemmnbl Ha craausx I u 11 onpenensier muddys3ust Bogopo-
na. IlpennoxxeHo Mofesb, OMUCHIBAIOIIYIO KHHETUKY POCTa BOJOPOAHOM TPEIIMHBI Ha Iep-
BOM U BTOPOHM CTausiX, BbI3BAHHON MEXAHMYECKUM HAaNPSKEHUEM U YCUJIEHHOTO BOJOpO-
JIOM ME€XaHU3Ma JEKOre3u IpU BOLOPOAHOM DPACTPECKMBAHMH, HA OCHOBE JIMHEWHOW Me-
XaHUKU pa3pylieHus, Teopun qupdysun Bogoposa. Monenb MO3BOISET IPOrHO3UPOBATH
CKOpOCTh pocTa Tpemmunsl da/dt B 3aBHCHMOCTH OT KO3 PHIIMEHTa HHTCHCMBHOCTH HaIpsi-
eHnit K| 1 HavanbHON KOHILIEHTparmu Bogopoaa. it mpoBepKH TEOPETHIECKONW MOIETH
UCIIOJIB30BAJIN IIPEJCTABIEHHBIE B JIUTEPATYPE DKCIIEPUMEHTANIBHBIE PE3YNbTATBI U TIOIY-
YUIIU UX YIOBJIETBOPUTEIBHOE COBIIAICHHE.

SUMMARY. Hydrogen-induced slow crack growth generally exhibits three distinct
stages of crack growth Kinetics, and stages | and Il are hydrogen diffusion-controlled. A
model describing the crack growth kinetics of stages | and Il due to internal hydrogen is
proposed, based on the linear-elastic fracture mechanics, stress-induced hydrogen diffusion
theory and hydrogen-enhanced decohesion mechanism for hydrogen-induced cracking. The
model predicts the crack growth rate da/dt of both stages | and 1l as a function of the stress
intensity factor K, and initial hydrogen concentration level. Some experimental data
reported in literature are used to validate the model and a good agreement is obtained.

Posuvailo V. M. Investigations of electrolytic plasma radiation spectrum
during synthesis of oxidoceramic coatings on /116 and AJI33 alloys...................... 120

PE3IOME. JIoCTiIKEHO CIEKTPH BUIIPOMIHIOBAaHHS €NEKTPONITHOI IUTa3MH IIiJ] 4Yac
CHHTE3y OKCHIOKEpPaMIYHUX IOKpWBIB Ha amoMmiHieBux cruiaBax AJI33 Ta [[16. 3a Bumi-
PIOBaHHAM pO3IIMPEHHs JiHII BoaHIO Ho BCTAHOBIEHO T'YCTHMHY €NEKTPOHIB y IUIa3Mi
(5,2...5,7)-10% cm3. TemnepaTypy eJ1eKTPOHIB PO3PaXOBAHO 32 BiJHOCHUMHU IHTEHCHBHOC-
TsAMH BUNpoMiHioBaHHs atomis (Al I — 3082,15 A: ALL-3092,7 A; Al'l —3944.8 A; Al l -
3961,5 A) Ta ionis amominito (Al 11 — 3586,9 A) i Bona nopismioe (6,9...7,6)-10° K. Ilo-
Ka3aHo, IO MICIsA 7 min CHHTE3y OKCHIOKEpaMidHOro MOKpHBY Ha cruiaBi {16 y cmekTpi
npucyTHi ninii Bunpominropanns Cu I —3247,54 A ta Cul - 3273,95 A, sxi € naitayrmmsi-
muMA. 3a 7 min GopMyeThCS OKCHIOKEPaMIiYHII MOKPUB 3aBTOBIIKH 5...10 pum. Haifimo-
BipHiIIe, MO HA I BiAcTaHI PO3PSAAHI KaHATH SATUMYTh Ha MaKCHUMAaJbHY KUIBbKiCTh
BKITFOUYCHB IHTEPMETANi/IiB i Mi/li B TJIa3Mi CTaHE HaWO1IbIIIe.



PE3IOME. VccnenoBaHbl CIEKTPHl M3JIy4eHUsI JIEKTPOIUTHON IUIA3MBI B INpOLECCE
CHHTE€3a OKCHJOKEpaMHUYECKHX IOKPBITHH Ha amoMHHUEBBIX cinaBax AJ[33 u J[16. Ilo
VIIMPEHUIO JIMHUK Bojopoga Ho ompesneneHa IUIOTHOCTH O3JIEKTPOHOB B IUIa3Me
(5,2...5,7)-10% cm=3. TemmepaTypa »NEKTPOHOB pACCUMTAHA II0 OTHOCHTEIHLHBEIM
WHTCHCUBHOCTAM m3nydeHus atomos (Al I — 3082,15 A; A1 —3002,7 A; Al'l —3944,8 A;
Al | —3961,5 A) u nonos amomunus (Al II — 3586,9 A) u ona cocrasnser (6,9...7,6)-10°
K. TToka3ano, 4To mmociie 7 min CHHTE3a OKCHIOKEPaMITYSCKOro TIOKPHITHS Ha civiae /(16 B
CTIeKTpe NPUCYTCTBYIOT JUHUU u3nyderus Cu I —3247,54 A u Cu I - 3273,95 A, koropsie
SIBIISIFOTCSL CAaMBIMH YYBCTBUTEIBHBIMH. 3a 5TO BpEeMs TOJIIMHA OKCHIOKEPaMHYECKOTO
HOKpBITUS Bo3pacTeT A0 5...10 pm u Hanbosee BEpOSTHO, YTO HA ITOM PACCTOSHHM Pa3-
psiHBIE KaHAIIbl HAYHYT JEHCTBOBATh HA MAaKCHMMAJIbHOE KOJIMUYECTBO MHTEPMETAIIIHIOB U
COZIep)KaHWe MeJIU B IUIa3Me CTAHET MaKCUMAaJIbHBIM.

SUMMARY. The radiation spectra of electrolyte plasma during the synthesis of oxide-
ceramic coatings on aluminum AD33 and D16 alloys were studied. The density of electrons
in plasma (5.2...5.7)-10% cm2 is calculated by broadening the hydrogen line Ho. The
electron temperature is calculated from the relative intensity of atoms emission (Al 1
3082.15 A; Al 13092.7 A; Al 1 3944.8 A; Al 1 3961.5 A) and aluminum ions (Al 11 3586.9
A) and it equals (6.9...7.6)-10° K. It is shown that in the spectrum after 7 min of synthesis
of an oxide-ceramic coating on D16 alloy the emission lines Cu | — 3247.54 A and Cu | —
3273.95 A are present, which are the most sensitive. During this time, the thickness of the
oxide-ceramic coating will increase to 5...10 um and it is more likely that at this distance
the discharge channels will influence on the maximum amount of intermetallic inclusion
and the copper content in the plasma will be maximal.

Mykhas’kiv V. V., Kunets Ya. 1., Matus V. V., Burchak O. V., and Balalayev O. K.
Parameterization of elastic wave propagation in a media with ensembles
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PE3IOME. 3anponoHOBaHO METOJ BU3HAa4YeHHsS e(eKTHBHUX (YCEpPEAHEHMX) ILIBHUII-
KOCTel Ta Koe(illEHTIB 3aracaHHsl NPYKHUX XBHJIb y CEpPEIOBUILI 3 JABOMA aHCAMOJISIMU
PO3NOIUICHNX AUCKOBUX BKJIIOYEHb — MOAATIMBUMH Ta CIa0OKOHTPACTHUMHM. BriroueHHs
XapaKTEePU3YIOTHCS K BIACHUMH aHCAMOJIEBUMH 00 €MHHMH KOHLIEHTDALISAMH, TaK i BIIO-
PSIKOBAHOIO YM XAOTHYHOKO OpIEHTAIlisIMU y TMpocTopi. Peamizamist merony mepenbauae
BHUKOPHCTAHHS JUCiepCiiiHOro criBBigHOmEHHS Donpi 13 3anydeHHsIM pO3B’SI3KIB 3a1ad
PO3CISIHHSA NPYXHUX XBHJIb JIOKAJIBHUMH HEOTHOPIMHOCTAMH. UHCIIOBO NpoOaHai30BaHO
BIUIMB KOHLIEHTpaUili pi3SHOTHIIHUX BKJIIOYEHb Ta XBHJIHOBOI'O YHCIA Ha e(EeKTHBHY LIBUJ-
KiCTh MPYXKHOT IT03/I0BXKHBOT XBHJII.

PE3IOME. Tlpemoxen meron onpeaeneHus 3pQGeKTUBHBIX (YCPEIHEHHBIX) CKOPOC-
Telt 1 K03 (HUIIMEHTOB 3aTyXaHUs YIIPYTUX BOJH B Cpe/ie ¢ ABYMS aHCAMOJISIMA COBMECTHO
pacIipeeieHHbIX AUCKOBBIX BKIIOUEHUH — TONATIAMBBIMU M CIa00KOHTpacTHBIMH. BKiIro-
YEHHUsI XapaKTEePU3yITCS KaKk COOCTBEHHBIMH aHCaMOJIEBBIMH OOBEMHBIMU KOHIICHTpALus-
MU, TaK U YHOPSIOYSHHOH OO0 XaOTHIECKOW OPHEHTAIIMAMH B TIpOCTpaHCTBe. Peann3anms
MeToJla TPESYCMAaTPUBAET MCIIONb30BAHNE TUCIIEPCHOHHOIO cOooTHOImEeHuss Ponan ¢ mpu-
BJICYEHHEM PEIICHUH 3a7ad paccesHUs yHIPYTHX BOJH JIOKAIBHBIMH HEOJHOPOJHOCTSMH.
YuncneHHO MpOaHAIN3UPOBAHO BIMSHUE KOHLEHTPALUH PA3HOTUITHBIX BKJIIOYEHHH M BOJ-
HOBOTO 4rciia Ha 3()(PEKTUBHYIO CKOPOCTh YIIPYTOH POJIOIBHON BOJHBI.

SUMMARY. Method for the determination of effective (averaged) velocities and
attenuation coefficients of elastic waves in the medium with two ensembles of distributed
disc inclusions, namely compliant and low-contrast, is proposed. The inclusions are
characterized by the proper ensemble volume concentrations, as well as by aligned or
random space orientations. Method realization foresees the application of Foldy’s
dispersion relation involving the solution of wave scattering problem by single
inhomogeneity. The influence of volume concentration of different type inclusions and
wave number on the effective velocity of elastic longitudinal wave is numerically analyzed.
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