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PE3IOME. JlocmimkeHo BIUIMB ranbBaHiuHUX HikeneBux Ta Ni—B mokpuBiB Ha TpuB-
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cepenHbo Micis 1X oca/KeHHs Ta BakyyMmHoro Bignaiy mpu 200 ta 420°C. BusiieHo, mo
TepMiuHa 00poOKa cIulaBy 3 TaKMMH NMOKPHBaMH CIpHS€E IMiABHIIEHHIO B 1,5 pasm ioro
TPUBKOCTI 10 KaBiTalliiHO-KOpO3iliHOrO 3HOIYBaHH: Yy 3%-My po3unHi NaCl, nmopisHsHO 3
HeTepMooOpoOIeHNMH. BusiBieHO aHOMaIBHUI XapakTep 3MiHM €JIEKTPOAHOTO ITOTEHIIaTy
TepMoobpobiieHoro Ni—B mokpuBy mij yibTpa3ByKOBUM BIUIMBOM, 1[0 CBIIYHUTH PO BHCO-
Ky HOTO FeTepOTreHHICTh Ta HE3JaTHICTh 10 yTBOPEHHS CYLIIBHOI ITACUBHOT IUTIBKH.

PE3FOME. ViccnenoBaHO BIUSHUE TaTbBAHNYECKUX HUKENIEBEIX U Ni—B mokpeiTuit Ha
npouHocTs criaBa J[16T B ycrnoBusax xaBuTaruu. [IOKpBITHS HCIIBITaHBI HEIOCPEICTBEHHO
TOCJIe OCAXKICHNUS, a TaKkke BakyyMHoro omkura mpu 200 u 420°C. OOHapykeHO, 9TO Tep-
Mu4deckas 06paboTka criaBa ¢ MOKPBITHSAMHU B 1,5 pa3a MOBBIIIAET €ro CTOMKOCTh K KaBH-
TAI[MOHHO-KOPPO3UOHHOMY H3HOCY B 3%-0oM pactBope NaCl, o cpaBHEHHUIO ¢ HETEPMOOO-
paboTaHHBIMU. BBIABICH aHOMaJBHBIA XapakTep HM3MEHEHHs 3JIEKTPOJHOrO IOTEHI[Haia
TepmMoobOpaboranHoro Ni—B moKpbITHs TIPH yIBTPa3BYKOBOM BO3/CHCTBHH, UTO CBH/ICTEIb-
CTBYET O BBICOKOH €ro IeTeporeHHOCTH M HECIOCOOHOCTH K 00pa30BaHMIO CIUIOIIHOW Mac-
CUBHOH IICHKHU.

SUMMARY. The influence of electrolytic nickel and Ni-B coatings on the I16Talloy
resistance under conditions of cavitation has been studied. The coatings were tested
immediately after coating deposition and after vacuum annealing at 200 and 420°C. It was
found that heat treatment of the alloy with coatings improves 1.5 times its resistance to
cavitation-corrosion wear in 3% NacCl solution, compared with the non-treated coatings. The
anomalous character of the electrode potential changes under ultrasonic effect on the heat
treated Ni-B coating, which indicates its high heterogeneity and the inability to form a
continuous passive film has been found.
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MaHHX KomoJiMepiB. [TokazaHO MOMIIMBICTH KEPOBAHOTO OJIEP)KAHHSA MPOCTOPOBO 3IIUTUX
METaJIOKOMITO3HTIB 3 IIPOTHO30BAHOK0 OyOBOIO Ta KOMIUIEKCOM BIIACTHBOCTEH.

PE3FOME. VccnenoBaHbl 0COOCHHOCTH (POPMUPOBAHUS CTPYKTYPHl METaJJIOHATION-
HEHHBIX KOMIIO3UTOB Ha OCHOBE CONOJIMMEPOB 2-THAPOKCUITHIMETAKPHIATA C OJIMBUHHII-
MMAPPOJIMAOHOM B 3aBUCUMOCTH OT COCTaBa I/ICXO,Z[HOﬁ KOMIIO3UIHNH, IIPUPOJALI U COACPIKaA-
HHA MCTallia. YCTaHOBHeHO, YTO BBCACHHBIC B MOJHMMEP MOPOLIKHN METAJIJIOB BBICTYIIAIOT B
pOJIN JTOTIONHUTENbHBIX Y3JIOB CHIMBKH M CHOCOOCTBYIOT 00pa3oBaHWI0 0oJjiee CLIMTON
CTPYKTYpPbI. DKCIIEPUMEHTAIIBHO JJOKa3aHO, YTO B MPHUCYTCTBUU YaCTHIl METaJUIOB 00pa3y-
eTcsl MoJMMepHast CeTKa, KOTOpas XapaKTepU3yeTcs Pa3iMuHBIM COCTAaBOM B MeX(pasHOM
ClI0€ Ha IOBEPXHOCTH METaJUIMYeCKOll dacTHIBl MU B OoObeMe IOonuMepa. YCTaHOBIICHA
B3aHMOCBSI3b (DM3HKO-MEXaHHYECKHX CBOWCTB M CTPYKTYPHI MOJIYYEHHBIX COMOJMMEPOB.
[Noka3zaHa BO3MOXKHOCTb YNPAaBIISIEMOTO IOJIyYEHHS! MPOCTPAHCTBEHHO CIUHUTBHIX METAJIO-
KOMIIO3HTOB C IIPOTHO3UPYEMOM CTPYKTYPOH M KOMILIEKCOM CBOMCTB.

SUMMARY. Features of structure formation of metal-filled composites based on
copolymers 2-hydroxyethyl methacrylate with polyvinylpyrrolidone in dependence on
initial composition formulation, metal nature and content are investigated. It is determined
that metal powders introduced in polymer are like the extra cross-link points that result in
the formation of more cross-linked structure. It is experimentally proved that polymer
network is formed in the presence of metal particles and such network is characterized by
different composition in the interfacial layer on the surface of metal particle and in the
polymer bulk. The interrelation between physical and mechanical properties and obtained
co-polymers structure is determined. The possibility of controlled obtaining of cross-linked
metal composites with predicted structure and complex of characteristics is shown.

Stupnytskyi T. R., Student M. M., Pokhmurska H. V., and Hvozdetskyi V. M.
Optimization of chromium content in powder wires Fe-Cr-C, Fe-Cr-B
by corrosion resistance of electric arc coatings .........cccoevveveviievierierie e 23

PE3FOME. Nocaimxeno enektpoayrosi nokpusu cucteM Fe—Cr—C ta Fe—Cr—B. Bu-
ABJIEHO, Mo 12 mass% XpoMy HEJOCTaTHBO, 00 3a0e3NeYnTH KOpO3iiHYy TPUBKICTH I10-
KPHBIB Y HEWTPAIIbHUX BOJHUX PO3YMHAX MOPIBHSHO 31 CTAIAMH, IO 3yMOBJIEHO YTBOPEH-
HSIM Ha HOTO OCHOBI OKCHJIB, Kap0iniB i bopuaiB. ToMy 1ei BMICT XpOMY y CITONTyKax CIif
Opatu /10 yBard i KOMIIEHCYBATH 111/l 9aC BU3HAYEHHS XIMIYHOTO CKJIaay IOPOIIKOBUX APO-
tiB (IT[]). CamoBiNEHE HOTO MiOBUINCHHS HEOOUIIbHE, OocKimbku [1J[ XapakTepu3yroThCcs
KOe(II[iEHTOM 3alOBHEHHS, SKHH OOMEXye IX 3allOBHCHHS JIETYBAJbHUMH €JIEMEHTAMH.
ToMy BMICT KOKHOTO €JIeMeHTa JieryBaHHsl mmxtu [1]] Tpeda oO0rpyHTYBaTH i OOUUCIIHTH.
Jlig 1iporo 3ampornoHoBaHi GOPMyINH, sIKi BPaXxOBYIOTh HENiHIHHUHA PO3MOILT XpOMY B Jia-
MeIIIX MOKPHUBIB Yepe3 BHCOKY IX MiIKpOTETepOTeHHICTh 1 301THEHHSI HUM IX TBEPIOTO PO3-
YHHY BHACJIIOK YTBOPEHHS OKCHJIB, KapOiIiB i OOpHIiB Ha HOTO OCHOBI.

PE3FOME. ViccnenoBaHbl 31ekTpoayroBbie nokpbitus cuctembl Fe—Cr—C un Fe—Cr-B.
YcraHoBneHo, uTo 12 mass% xpoMa HeJOCTaTO9HO I 00ecTieueHUs KOPPO3HOHHOI CTOM-
KOCTH MOKPBITHI B HEUTPAJILHBIX BOAHBIX PAacTBOPAX B OTIIMYME OT CTajlel U3-3a 0Opa3oBa-



HUS Ha 3T0 OCHOBE OKCHJIOB, KapOuIoB u 00puaoB. [ToaToMy copepikaHue XpoMa B COCIH-
HCHHSX CIIEAYCT YYUTHIBATh U KOMIICHCHPOBATh MPH OMPEICICHHH XHMUYSCKOTO COCTaBa
nopokoBbix mpoBosok (I1I1). TIpon3BoiabHOE MOBBIMICHUE COACPIKAHUS HEIPPEKTHBHO,
nockoubky [Tl xapakTepu3yrTcs KOI(PQPHUIMECHTOM 3alOJHCHUS, KOTOPBI OrpaHHYUBACT
3aI0JIHEHHE MOPOILIKOBOM MPOBOJIOKH JETHPYIOMUMHE dyieMeHTaMu. ClieoBaTeabHO, KOH-
LEHTPAIMIO KAKAOTO 3JeMeHTa jerupoBanusi muxtel 111 HyKHO 000CHOBaTH U PaCCUM-
tath. J{s 3TOro mpeanioxkeHsl (HOpPMyYIIbl, KOTOPbIE YYUTHIBAIOT HENWHEWHOE pacrpesese-
HHE XpoMa B JIaMeJISIX TIOKPBITHIl BCJISCTBUE BHICOKOW €r0 MUKPOTETEPOreHHOCTH 1 00e/-
HEHHE MX TBEPAOTO PacTBOPa 3TUM JJIEMEHTOM H3-3a 00pa30BaHUs OKCHIOB, KApPOUIOB U
00pHUIOB Ha €r0 OCHOBE.

SUMMARY. The arc sprayed coatings Fe—Cr—C & Fe—Cr—B with the content of chro-
mium more than 12 mass% are investigated. It is found that this amount of chromium is not
enough to provide coatings corrosion resistance in neutral water solutions in contrast to steels,
due to the formation of chromium oxides, carbides and borides. To provide coating corrosion
resistance, this amount of chromium should be taken into account and compensated during
the calculation of cored wires chemical composition. The voluntary increase of the chromium
content is not effective since, cored wires are characterized by the filling coefficient which
limits the filling of cored wire mixture with alloying elements. Thus, the content of each
doped element in cored wires mixture should be well grounded and calculated. Formulas for
calculation of the chromium content in Fe-Cr-C & Fe-Cr-B cored wires necessary for
ensuring the coatings corrosion resistance in neutral solutions are proposed. They allow us to
consider non-linear distribution of chromium in coating lamellas due to their high micro
heterogeneity and depletion of their solid solution with this element through the formation of
oxides, carbides and borides on its base.

Cherepova T. S., Dmytriyeva G. P., Dukhota O. I., and Kindrachuk M. V.
Properties of nickel powder alloys with titanium carbide strengthening .................... 29

PE3IOME. BuznaueHo TeMnepaTypy IUIaBICHHS, TBEPAICTh Ta MOPHUCTICTh HiKEIEBUX
MIOPOILKOBHX CIUIABIB, OTPUMAHUX METOJIOM rapsiioro rnpecyBaHHs. BMicT xap0iny THUTaHy
B Mexax Bix 30 1o 60 vol.% 3a0e3nedye crutaBam Omip 3HOUIYBaHHIO B YMOBaxX (ppETHHT-
Kopo3ii. OTpUMaHO MOKa3HUKH KapOTPUBKOCTI IMX cIuiaBiB 3a Temmneparypu 1100°C Tta
3HOCOTPUBKOCTI 3a Temmeparyp 20; 850; 950 ta 1050°C. IToka3aHo, 1110 3 IMiBUIICHHIM
MOPUCTOCTI KAPOTPHUBKICTH CILIABIB 3HHKYETHCS, @ IOKa3HUKK CEPEIHBOTO JIIHIHHOTO 3HO-
Cy 3pOCTaloTh 3 MiABUINEHHSAM TemrepaTypu. OTpUMaHO CIUIaB ONTHUMAJIBHOTO CKIaLy 3
TEeMIepaTyporo TuiaBieHHs B0 3a 1300°C, skuii MOXHA 3aCTOCOBYBATH B aBiallifHOMY
MAIIMHOOYAyBaHHI.

PE3IOME. OnpezeneHsl TeMieparypa IUIaBJIeHHs], TBEPIOCTb U MOPUCTOCTh HUKEJIE-
BBIX ITOPOLIKOBBIX CIUIABOB, MOJYYEHHBIX METOJOM Topsiaero mnpeccosanus. ConeprkaHue
kapbuga tutaHa B npeaenax ot 30 mo 60 vol.% obecrieunBaer cruiaBam COIPOTHBIICHHE
WU3HOCY B YCHOBUAX (peTTHHr-Koppo3uu. IlomydeHsl moka3aTend XapOCTOMKOCTH 3THX
craBoB 1pu Temmneparype 1100°C u u3HOcocTolikocTH npu Temmepatypax 20; 850; 950 u
1050°C. Iloka3aHO, YTO C HOBBIIIEHUEM MTOPUCTOCTH JKAPOCTOHKOCTH CIUIABOB CHMKACTCH,
a TI0Ka3aTeNln CPETHET0 JIMHEWHOTO N3HOCA PACTYT C MOBBIIIEHHEM TeMIepaTypsl. [loyueH
CIUIaB ONTUMAJIFHOTO COCTaBa ¢ TeMmepaTypoil masnenus Beie 1300°C, KOTOPBIH MOXeET
HaWTH IpUMEHEHHE B aBUAIIHOHHOM MAaITMHOCTPOSHHH.

SUMMARY. Melting temperature, hardness and porosity of nickel powder alloy ob-
tained by hot pressing are determined. Titanium carbide content ranging from 30 to 60 vol.%
provides wear resistance of the alloys under fretting fatigue. The characteristics of heat
resistance of these alloys at 1100°C and durability at temperatures of 20; 850; 950 and
1050°C are investigated. It is established that with increasing porosity the alloy the heat
resistance deceases, and the average linear wear rates increase with increasing temperature.
The optimal composition of the alloy with a melting point higher than 1300°C, which can
be used in aviation engineering, is obtained.



Labur T. M., Ostash O. P., Holovatyuk Yu. V., Uchanin V. M., Yavorska M. R.,
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PE3IOME. JlocnimpkeHo 3aKOHOMIPHOCTI BIUTHBY IPOCTOPOBOTO PO3TALIYBaHHS CTHKY
(mig xytom 0, 30°, 45°, 90° BiTHOCHO FOPHU30OHTAJIBHOI IJIOIIMHK) 33 PI3HUX MIBUAKOCTEH
IMITyJIbCHO-IyroBoro 3BaproBaHHs (23, 40, 57 m/h) miaaBKUM €NEKTPOJOM JIHMCTIB KOHCT-
pyKuiiiHoro amominieBoro cmiasy AMrSM ToBmuHOI 4 mm 3 BUKOPUCTaHHSIM HpHUCal-
KOBOTO ApoTy 3BAMr6 Ha (hi3Mko-MexaHiYHI BJIACTUBOCTI 3BapHUX 3’€qHaHb. [lokaszaHo,
1110, KEPYIOUYH TEIUIOBKJIAJCHHIM y 3BapIOBaJbHUI METa] 1 MIBUAKICTIO KpUCTami3amii Me-
TaJly BaHHH, MOXXHA 3BapIOBaTH 0e3 BUKOPHUCTAHHS IMiJKIaTHIX (POPMYBaJIbHHUX €IICMCHTIB.
OnTuManbHI XapaKTePUCTHKH LHKIIYHOI TPIMIMHOCTIMKOCTI METady IIBIB INX 3BapHUX
3’€lHaHb OTPUMAHO 3a PO3MIIIEHHS CTHKIB Mig KyToM 30° BiTHOCHO TOPHU30HTAIBHHOI IIJI0-
mwmHA. [lonepenHiit KOHTPOIb BIACTUBOCTEH IMX 3BapHUX 3’ €IHAHb MOKHA 3I1HCHIOBATH
HEpYHHIBHUM BHXPOCTPYMOBHM METOAOM 3a MUTOMOIO €IEKTPOIIPOBIAHICTIO METAIY.

PE3FOME. ViccienoBaHbl 3aKOHOMEPHOCTH BIIMSHUS IPOCTPAHCTBEHHOTO MOJIOKEHUS
cthikoB (mog yraom 0, 30°, 45°, 90° 0THOCUTENHLHO TOPU30HTAIBHOM TIOCKOCTH) TIPU pas-
JIMYHBIX CKOPOCTSIX MMITYJIbCHO-IYTroBOM cBapku (23, 40, 57 m/h) mnaBsmuMcs 31eKTpo-
JIOM JIUCTOB KOHCTPYKIMOHHOTO aTlOMUHUEBOTO ciuiaBa AMrSM tommuHoit 4 mm ¢ wuc-
MOJIb30BAHUEM IMPUCAAOYHON MpoBoJokH CBAMI6 Ha (hU3MKO-MEXaHHMUYCCKUE CBOWCTBA
cBapHbIX coequHeHud. [lokazaHo, 4To, yIpasiisis TEILUIOBIOXKECHUEM B CBAPOYHBIM METAILI U
CKOPOCTBIO KPUCTAJLIM3ALMH METalIa BaHHBI, MOXKHO OCYIIECTBIISTE CBapKy 0€3 MCIIOIIb30-
BaHMS NOAKJIAIHBIX (POPMUPYIOIINX 3JIEMEHTOB. Y CTaHOBJICHO, YTO ONTUMAJbHBIC XapaK-
TEPUCTUKU LUKINYECKON TPEUIMHOCTOMKOCTH METaula IIBOB 3THX CBApHBIX COEAMHEHHMI
obecrieunBaeT pa3MelIeHHE CTHIKOB B MOHTa)KHBIX YCIOBHAX 1MOJ YTiIoM 30° OTHOCHTEIIFHO
TOPU30HTAIIBHON MIIOCKOCTHU. [IpenBapUTENbHBIA KOHTPOJIb CBOMCTB 9THX CBAPHBIX COEIH-
HEHUH MOKHO OCYHIECTBJIATH HEPA3pyIIAOIIUM BHUXPETOKOBBIM METOAOM IO 3HAYEHHUIO
yAEIbHOM 3MEeKTPOIPOBOTHOCTH MeTaslIa.

SUMMARY. The regularities of the influence of joint space position (angle 0, 30°, 45°,
90° relatively to the horizontal plane) at various speeds of pulsed arc welding (23, 40, 57 m/h)
by consumable electrode of structural aluminum alloy AMr5M sheets, 4 mm thick using
filler wire CBAMr6 on physical and mechanical properties of welded joints are investi-
gated. It is shown that by controlling the quantity of heat input into the weld metal and the
rate of the metal bath crystallization, the welding can be carried out without use of the
welding forming elements. It is found that the optimum fatigue crack growth resistance
characteristics are provided bt the placement of the joints at angle 30° relatively to a
horizontal plane. Preliminary checking of the properties of the welded joints can be carried
out by the non-destructive eddy current method using the measurement of the metal
electrical conductivity.

Prysazhnyuk P. M., Shihab T. A., and Panchuk B. H. Structure forming
Of CrzCo—MHMITL 60-20-20 CEIMELS.....eieiieiiieeeiie et cre et reeere e 43

PE3IOME. locnipkeHo CTpYKTypy kepMeTiB Ha ocHOBI Cr3C, 31 3B’5I3K0I0 3 MapraH-
LEBOTO MeJbxiopy. KepMeTn oTprMaHO NPOCOYYBAHHSAM 3a3/1aJIeriib CIIPEeCOBaHHUX Ta CIie-
yernx kapkaciB Cr3C, menpxiopom Mapku MHMir 60-20-20 npu 1150°C B aproni. Onmep-
JKaHl MaTtepiainu MaroTh Tpu(ha3zoBy CTPYKTYPY: TBEpAMH po3uuH Ha ocHOBI Miji, CrsC, Ta
(Cr, Mn);C;, sikuii BUALISIETHCS y BUTJIS TUCTIEPCHUX BKIFOUEHb y 3B s3I Ta HA MeXax
KapOiTHUX 3epeH.

PE3IOME. ViccnenoBana cTpyKTypa kepMeToB Ha ocHoBe CrsC, co cBs3KOH M3 Map-
TaHLEeBOro Menbxuopa. KepmeTsl noryueHsl NPOMUTKON MPEeABAPUTENBHO CIPECCOBAHHBIX
u crieueHHbIX kapkacoB CrzC, menbxuopom mapku MHMiy 60-20-20 npu 1150°C B aproxe.



[NomydeHHble MaTepuasbl UMEIOT TpeX(a3HYyIO CTPYKTYpy: TBEpAbBIH pacTBOp Ha OCHOBE
meau, Cr3C, u (Cr, Mn);Cs, KOTOpBIil BBIACTSICTCS B BHJE AUCTICPCHBIX BKIFOYCHHUN B CBS3-
KE€ M Ha TPaHUIIaX KapOHHbIX 3epeH.

SUMMARY. The structure of cermets based on CrsC, with a binder of manganese
melchior has been studied. The cermets have been produced by the infiltration technique of
carbide skeletons with MNMTs 60-20-20 at 1150°C in the argon atmosphere. The resultant
materials have three-phase structure: solid solution based on copper, Cr3C, and (Cr, Mn);Cs
which is allocated as disperse inclusions in the binder phase and at the carbide grain
boundaries.

Markashova L. 1., Volkov V. S., and Kushnaryova O. S. Structure and physico-
mechanical properties of AISI 321 steel welded JOINtS........cccevvvvecievcicic i, 48

PE3FOME. Tlogano pe3ysibTaTH €KCIIEPUMEHTAIBHHUX OCHTIKEHb CTPYKTYypHO-(ha3o-
BOIO CTaHy 1 MEXaHIYHHUX BJIACTHBOCTEH 3BapHUX 3’€lHaHb aycreHiTHOi crami AISI 321
TOHKOCTIHHUX KOHCTPYKLiH meperBoproBaibHoro o6’emy (KIIO) kocmiyHOro npusHaye-
HHs. OI[iHEHO BHECOK (ha30BOTO CKIIAJY, 3epEHHOI, CyO3epeHHOI Ta MUCIOKAIIHHOI CTPYK-
TYp Y 3MiHY MIIHICHUX XapaKTEPUCTHUK 1 piBHsI JIOKaJIbHUX BHYTPIIIHIX HAaNpy>KeHb y MeTa-
Ji 3’€HaHb 3a PI3HUX PEXHMMIB IMITyJBCHOI MIKpOIUIa3MOBOi 3Bapku. Bu3HaveHi onTH-
MaJTbHI TEXHOJIOTIYHI PEXHMH, SIKi 3a0e3MeuyroTh HeOOXiqHI MEXaHi4HI BIACTHBOCTI 3Bap-
Hux KIIO.

PE3FOME. llpencrtaBieHsl pe3ynbTaThl 3KCIEPHUMEHTAIBHBIX HCCIEIOBAHUN CTPYK-
TYpHO-()a30BOTO COCTOSIHHUS M MEXaHMYECKHUX CBOWCTB CBAPHBIX COCIUHEHHN ayCTCHUTHOM
ctamu AISI 321 TOHKOCTEHHBIX KOHCTPYKIMU mpeodpazyemoro oosema (KI1O) kocmudec-
Koro Ha3HaueHus. OueHeH BKJIaJ (a30BOro COCTaBa, 3ePEHHOM, CyO3epeHHOI U JuCioKa-
OUOHHOM CTPYKTYp B HM3MEHEHHE NPOYHOCTHBIX XapaKTEPUCTUK M YPOBHS JIOKAIbHBIX
BHYTPEHHUX HaNpsDKEHUH B METAUIE COSIUHEHHH MPHU Pa3IUYHBIX PEXKUMaX UMITYJIbCHOM
MHKPOIUIA3MEHHOHN cBapku. OTpeeeHbl ONTUMAIbHBIE TEXHOIOTHYECKHE PEXHUMBI, 00ec-
TeYnBaloIye TpedyeMble MexaHudeckne cBoiicTa cBapHbIX KI1O.

SUMMARY. The results of experimental investigations of the structure-phase state and
mechanical properties of the welded joints of AISI 321 austenitic steel of the thin-walled
converting volume constructions (CVC) of space application are presented. The contribu-
tion of the phase composition of grain, sub-grain and dislocation structures into the varia-
tion of the strength characteristics and the level of local internal stresses of welds under dif-
ferent conditions of pulse microplasma welding are presented. Optimal technological regi-
mes, which provide the required mechanical properties of the welded CVC are determined.

Balitskii O. 1., Havryliuk M. R., Kochubei V. V., and Eliash Ya. The influence
of thermal resistance of lubricating-cooling liquids
on 12X 18 AT 18I steel MAChINING .....cc.eccveiiiiiiciece e 54

PE3IOME. BukxoHaHo TepMiuHMH aHaji3 3pa3KiB 3MallyBalbHO-0XO0JIO/KYBaJIbHUX
pinun (30P) Ta ix koHUeHTpaTiB Ha jaepuBarorpadi. [IopiBHSIHO HOBY pifiMHY, OTpUMaHy
HUIIXOM Mojaudikaiii COHSIIHUKOBOT ouii TpuetuineHaminom, i3 30P Ha ocHOBI HadTOBOT
oymBH. HaBeneHo pe3ynbTaTi iX 3MallyBallbHOI 31aTHOCTI. BUSBIICHO BHILY TEpMiuHYy TPHUB-
KiCTh Ta Kpallli 3MaInlyBajbHi BIaCTUBOCTI 3pa3Kka Ha MOAU(iKOBaHI COHAITHUKOBIN OJIii.

PE3FOME. OcymiecTBICH TEPMHUYESCKHA aHAIN3 00pa3oB CMa309HO-OXJIaXKJAFOIINX
xkunkocterd (COX) u ux KoHIEHTpaToB Ha nepuBatorpade. CpaBHEHa HOBasi )KHIKOCTH,
MOJy4YeHHAs: MOAu(HUKALKeH MoIcoTHeYHOro Macia TprdTiiieHamuHoM, 1 COXK Ha ocHOBe
HeTssHOTO Macia. [IpuBeeHsl pe3yabTaThl UX CMa30YHON CIOCOOHOCTH. 3ahUKCHPOBAHBI
Oonee BBICOKAs TEPMHUYECKAss CTOMKOCTh U JYYIIHNE CMa304HbIE CBOWCTBAa 0Opasiia Ha MO-
TUGUIMPOBAHHOM IIOICOTHEYHOM Macie.

SUMMARY. The thermal analysis of the samples of metalworking fluids (LCL) was
carried out using the derivatograph. A new LCL obtained through modification of sunf-



lower oil with trietylenamin has been compared with the petroleum oil-based LCL. The
results of the comparative tests of lubricating and cutting properties of the given LCL were
demonstrated. It was shown that the sample based on the modified sunflower oil featured
higher thermal resistance and lubricating properties.

Fedirko V. M., Lukyanenko O. H., Trush V. S., Stoyev P. I., and Tykhonovskii M. A.
The influence of chemical heat treatment in checked gas environments
on heat-resistance 0f 12X 18 AT 18IIL StEEl .......ccccvviriiiririiireer e 61

PE3FOME. EkcnepuMeHTaNbHO JOCHIPKEHO OKUCHCHHS IIMPKOHIEBOTO CILIABY
Zr1%Nb micis nonepeaHboi XiMiKo-TepMiuHOiI 00poOKH 3pa3KiB-Kijiellb, BUTOTOBJICHUX 3
TpYOKM TEIUIOBHIUILHOTO ejeMeHTa. [loka3aHo, 110 TONepeqHe a30TyBaHHS Oliblle 3a-
xumae cras Zrl1%Nb Bing okucHenHst Ha noBiTpi (7 = 550°C, T = 100 h), Hix nonepeaHs
00poOKa y KOHTPOJIFOBAHOMY KHCHEBMICHOMY CEpPEIOBHIII.

PE3FOME. DkcrieprMEHTaJbHO MCCICIOBAHO OKHCICHUS ITMPKOHWEBOTO CIUIaBa
Zr1%Nb noce npeaBapuTeIbHON XUMUKO-TEPMUIECKOH 00pabOTKH KOJIBIIEBBIX 00pa3IoB,
W3TOTOBJICHHBIX W3 TBIJBHOH TpyOkw. [loka3aHO, 9TO MpeaBapuUTENbHOE a30THPOBAaHUS B
OopIIel CTETeHN 3aluiacT MUPKOHNEBHH ciuiaB Zrl% Nb oT okucieHus Ha BO3OyXe
(T'=550°C, t =100 h), yem npeaBapurebHas 06pabOTKa B KOHTPOIUPYEMOM KUCIOPOICO-
JieprKallen cpene.

SUMMARY. The oxidation of Zr1%Nb zirconium alloy after preliminary chemical-
heat treatment of the samples-ring of fuel elements tubes was investigated experimentally.
It is shown that pre-nitriding protects the Zr1%Nb alloy from oxidation in air (7 = 550°C, t
=100 h) more than after pretreatment in a controlled oxygen-containing medium.

Hamouda K., Bournine H., Tamarkin M. A., Babichev A. P., Saidi D., Amrou H. E.
The effect of the velocity of rotation in the vibro-grinding process
ON The SUIMACE STALE....uvii ettt srb e e erae e sare e enre e eens 67

PE3IOME. PosrnsHyto MeTosa MexaHi4HOI 0OpoOKM MoBepXHi BiOpouuripyBaHHSM.
Bin 0a3yeTbcs Ha HernmMOOKiH IUTacTHUHIN medopmarii moBepxHi 00poOIIOBaHOI JeTai,
€ e()EeKTUBHMUM I10/I0 OTPUMAHHS IOBEPXHI BHUCOKOi SIKOCTi. AKIIEHT 3pOOJICHO Ha BIUIMB
MIBUJIKOCTI 00epTaHHA IEHTPU(DYTH HA pe3ynbTaTh 00poOKH. Po3rismamyu mopeTKicTh mMo-
BEpXHi Ta 1i TBEPIICTh Micis 0OpoOIleHHs. MaTeMaTHYHA MOJETh Ta OTPUMaHI eKCIepH-
MEHTaJIbHI PE3YJIbTATH JIEMOHCTPYIOTh 3JISKHICTh IMX JIBOX acIeKTiB BijJ MIBUAKOCTI
obOepTaHHs KaMepHu. 3POCTaHHS [IBUIKOCTI TO3UTHUBHO BILIMBA€E HA TBEPIICTh, OJHAK Hera-
THUBHO Ha HIOPCTKICTh MOBEPXHI.

PE3FOME. PaccMOTpeH METOA MEXaHWYEeCKOH 00pabOTKH MOBEPXHOCTH BHOPOILIH-
¢oBanuem. OH Oazumpyercs Ha HETrNyOOKOH MIacTHYECKON nedopMalu MOBEPXHOCTH
o0pabaTbIBaeMOi JieTaiii, BEI3BAHHON ee 00MOapIMPOBKOW IpaHyMPOBAHHBIMU YIIPYTUMHU
YacTULAMH. DTOT MPOLECcC SBIACTCS dGPEKTHBHBIM ISl TOTYYSHHUS MOBEPXHOCTH BBICOKO-
ro Ka4ecTBa. AKIEHT ClIeJIaH Ha BIMSHHE CKOPOCTH BpAIICHHS LEHTPU(DYTH HA PE3yNIbTAThI
o0paboTku. PaccMarpuBaiy IepoXoBaTOCTh MOBEPXHOCTH U €€ TBEPAOCTh Hocie oOpa-
6oTku. MateMaTHuecKas MOJICINb M MOJTYYSHHbBIC SKCIICPUMEHTAIIbHBIE PE3YIIbTAaThl JICMOH-
CTPUPYIOT 3aBUCHMOCTb 3TUX JIBYX aCIIEKTOB OT CKOPOCTH BPAICHHUS KaMephL. Y BEeIMYCHHUE
CKOPOCTH TOJIOXKHTEIBHO BIHWSET Ha TBEPIOCTh, OJAHAKO HEraTHBHO HAa IIEPOXOBATOCTh
MOBEPXHOCTH.

SUMMARY. This paper considers one of the surface mechanical attrition treatment
processes, namely the vibro-grinding technique. It is based on causing superficial plastic
deformation to the surface of the treated part by bombarding it with granular flexible
particles. This process is useful and reliable when high surface quality is required. The
present work focuses on the effect of velocity on the outcomes of the centrifugal rotational
process. Two aspects are considered, precisely, the surface roughness and its hardness after



treatment. Both the mathematical model and obtained experimental results demonstrate the
dependence of these two aspects on the speed of the chamber rotation. While this later has a
beneficial effect on the hardness it affects negatively the surface roughness.

Koval I. V., Obukh Yu. V., Bodrova L. G., Rusyn B. P., Kramar G. M.,
and Marynenko S. Yu. Automated method of evaluation of dimensional
characteristics of micro-structural components of solid alloys based
ON TIC—VC—HAHO WC......coiii ettt seens 72

PE3IOME. Po3po06iieHO aBTOMaTH30BaHUI METO/] OLIHIOBAHHSI IapaMeTpiB KUIbIEBOT
mikpoctpykrypu tBepaux ciuiaBie TiC—VC—aanoWC-NICr. [Iporpamuuii maker Hamca-
HUH Ha MOBi C++ cTaHAapTy 98 3 BUKOPUCTAHHIM MapagurM KpoCIuIaThOpMOBOTO IIporpa-
MyBaHHS. J{7151 BU3HA4YeHHS 00’ €MHOTO BMICTy OCHOBHHX CTPYKTYPHUX KOMIIOHEHTIB CIIIa-
BiB Ta PO3MIPHHX XapaKTEPHCTHUK KapOiMHUX 3epeH BUKOPHUCTAHO OCHOBHI ITOJIOKCHHS
cTepeoMeTpruaHOi MeTanorpadii.

PE3FOME. Pa3zpaboTaH aBTOMAaTH3UPOBAaHHBII METOJI OIIEHKH ITApaMETPOB KOJIBIIEBOH
MHKPOCTPYKTYpbI TBepabiX cruiaBoB TiIC—VC—nano WC-NICr. [IporpaMMHBIii TakeT Ha-
nucaH Ha si3bike C ++ cranmapra 98 ¢ UCHONBb30BaHUEM MapagurM KpoccmiaThOpMEHHOTO
nporpamMmupoBanust. J{ist onpeneneHns: 00beMHOTO COAEPIKAHUSI OCHOBHBIX CTPYKTYPHBIX
COCTaBJISIOLIMX CIUIABOB U Pa3MepOB KapOUIIHBIX 3€PEH HCIIOIb30BaHbl OCHOBHBIE TOJIOXKE-
HHS CTEPEOMETPUUECKOH MeTaiorpadu.

SUMMARY. The automated method of estimation of core/rim microstructure of the
TiC-VC-nano WC-Ni—Cr hard alloys parameter is developed. The software package was
written in C ++ 98 standard with the use of crossplatforms programming paradigms. For
determination of the volume part of the main structural components of alloys and sizes of
carbide grains main provisions of stereometric metallography are used.

Mudryi S. I., and Shved O. V. Structure transformations and thermal expansion
in AI-Ni—Zr and AI-Ni—Hf aluminum alloyS..........ccccovvvieiiiiiii e 76

PE3IOME. JlocnimkeHo CTPYKTypHi meperBopeHHs B cruiaBax cuctem Al-Ni—Zr Ta
Al-Ni—-Hf na koHueHTpaumiiiHUX IUISHKAX 3 BHCOKMM BMICTOM aliOMiHil0. BusBieHo es-
tektoigHe neperBopeHHs Gasu ZrgNigAlys y cymimn conyk NiAl + ZrNigsAly s 1 mepurek-
toinHe popmyBanHs dasu HfNig 3sAl; g5 13 cymimi HfNipAls Ta HfgNigAl;s. I[Ipoananizosa-
HO 3aJISKHICTh CTPYKTYPHHUX MapaMeTpiB BiJ] TEMIIEpaTypH Ta PO3paxoBaHO KoedimieHT
tertoBoro posimpensst dazu HfNig 3sAly g5 B iHTepsaii 293...723 K.

PE3FOME. ViccneoBanbl CTPYyKTypHBIE TIPEBpalieHus B cruiaBax cucreM Al-Ni—Zr u
Al-Ni-Hf Ha KOHIIEHTPAI[HOHHBIX y4acTKaX ¢ BBICOKHM COJEP)KaHHEM afOMHUHUs. BBIsB-
JIeHO 3BTeKTOMAHOE mpeobpasoBanue daszpr ZrgNigAls B cmech coenuuenuii NiAl + ZrNigsAl,
u mepurekTonHoe obpaszoBanue (a3br HfNigasAlygs 13 cmecu HfNiAls u HfgNigAlys.
[Tpoananu3upoBaHa 3aBUCUMOCTb CTPYKTYPHBIX NAPaMETPOB OT TEMIIEPATyphl U PacCUUTaH
ko3¢ dunmenT temmosoro pactmpenus dasbl HfNig 35Al; g5 B uHTEpBane 293...723 K.

SUMMARY. The structure transformations in Al-Ni—Zr and Al-Ni—Hf alloys in con-
centration regions with high content of Al were studied. Eutectoid transformation of
ZrgNigAls phase into the microscopic mixture of NiAl + ZrNiysAl, s compounds and peri-
tectic formation of HfNig35Al g5 from mixture of HfNi,Als and HfgNigAl,s were revealed.
The temperature dependence of structure parameters was analyzed and the thermal
expansion coefficient for HfNig 3sAl; g5 phase was calculated within the range 393...723 K.



Krechkovska H. V., Mytsyk A. B., Student O. Z., and Nykyforchyn H. M.
Diagnostic signs of degradation of pressure regulator
Of the gas tranSPOrt SYSTEIM.......cuiiiiiciie et 81

PE3FOME. TlpoaHani30oBaHO NPHYMHHU MOPYIICHHS IUTICHOCTI KOPIYCY peryisaropa
TUCKY ra3y MiXK BiJICIKAMH BHCOKOTO i HM3BKOTO THCKIB micis 10 pokiB eKcIutyaraii, o
CIPUYMHWIO HEKOHTPOJILOBAHE MEPETIKaHHs ra3y MK HUMH. BcTaHOBIIEHO poJib KOPO3iii-
HUX TIPOIIECiB B eKCIUTyaTalliiHii nerpagamii kopmycy peryisropa. JocaiukeHo CTpyKTyp-
Hi ocobnmBocTi auToi ctaii 35J1 Ta npoaHai3oBaHO MPUYMHM 3MIHU XapaKTepPUCTHK IjIac-
THUYHOCTI Ta ONOPY KPUXKOMY PYHHYBaHHIO.

PE3FOME. TIpoaHai3upOBaHbl IPHYUHEI HAPYIICHUS [EIOCTHOCTH KOPIyca peryis-
TOpa JaBJEHUA Ta3a MeXJy OTCEKaMU BBICOKOTO UM HHM3KOro namieHuil mocie 10 jer skc-
IUTyaTalyy, 4TO MPHUBEIO0 K HEKOHTPOJIUPOBAHHOMY NEPETeKaHUIO ra3a MeXIy HUMH. YCTa-
HOBJIEHAa POJIb KOPPO3UOHHBIX MPOIIECCOB B HKCIUTyaTaIl[MIOHHOHN Aerpafalluu Kopiyca pe-
ryasropa. MccnenoBansl CTpyKTypHBIE 0COO€HHOCTH JuToi cTamu 35J1 u mpoanamusupo-
BaHBl BO3MOXKHBIE TIPUUMHBI HU3KUX 3HAUCHHUH ee XapaKTepPUCTUK IIACTUYHOCTH U COIpPO-
THUBJICHUS XPYTIKOMY pa3pyLICHHIO.

SUMMARY. The causes of destroying the integrity of sealing system between high
and low pressure chambers of the gas regulator pressure body resulting in the uncon-
trolled inflow of gas between them after 10 years of operation were analysed. The role of
the corrosion processes in operational damage of the regulator body was revealed. The
structural features of the 35J1 cast steel were studied and the possible causes of low
values of its characteristics of plasticity and resistance to brittle fracture are analyzed.

Arkhypov O. G., Kovalov D. O., Usov D. I., Liubimova-Zinchenko O. V.,
and Venhrynyuk T. P. In-service degradation of pipe steel
OF GrouNding GNOUES ........coiviriiiiiriec bbb 87

PE3FOME. TlpoaHainizoBaHO 3aKOHOMIPHOCTI 3MiHH MEXaHIYHHX 1 €JIeKTPOXIMIYHUX
XapaKTepPUCTUK CTANICBHX aHOJHUX 3a3eMJIIOBAYiB yYCTAHOBOK KAaTOAHOTO 3aXHCTY TPYy0Oo-
NpoBOAIB BNPOAOoBXK 20 POKIB eKcIulyaTaiii. AHO/AHI 3a3eMJIIOBadi BUTOTOBJIEHO 3 TPYO
Jy159 (cransb 20), siki BukoprcroByBaiu 20,5 pokiB sik 4acTuHy TpyOonpoBoay. OTpumani
pe3yJbTaTH BaXJIMBI JUIS PO3YMIHHS JETpafallifHUX NpOLECiB y TPYOHUX CTalix 3a ix
TpUBaJIOl eKcIuTyaTanii. ICTOTHUX 3MiH B €JIEKTPOXIMIYHUX BJIACTHBOCTSX HE BHUSIBIICHO, 1110
Ba)XJIMBO 3 OIVISIy HAa CTaOUIbHICTh (DYHKIIOHAIBHUX BJIACTHBOCTEH aHOA.

PE3IOME. TlpoaHanu3upoBaHbl 3aKOHOMEPHOCTH H3MEHEHHMS MEXaHUYECKUX U
JNEKTPOXVUMHUECKUX XapaKTEPUCTHK CTATBHBIX aHOJHBIX 3a3eMJINTENIEH yCTaHOBOK KaTO-
HOH 3aIuThl TpyOONpoBoaoB B TeueHue 20 JeT dKCITyaTaui. AHOJHbIC 3a3eMIINTEIH HU3-
rotoBieHH U3 Tpyo HAyl159 (ctams 20), koTopsie ucnoap3oBanu 20,5 JeT Kak 9acTs Tpyoo-
nposoya. [lomydeHHbIe pe3yabTaThl BaYKHBI U1 TIOHUMaHUS 1eTPAaJallHOHHBIX TIPOIIECCOB B
TPYOHBIX CTAJISIX HPH JUTUTENBbHON dKCIuTyaTauy. CyniecTBEeHHBIX U3MEHEHHUH B 3JIEKTPO-
XMMHUYECKHX CBOIMCTBaX HE OOHAPYIKEHO, YTO BXKHO C TOUKU 3PEHUs CTAaOMILHOCTH (YHK-
LIMOHAJIbHBIX CBOMCTB aHO/A.

SUMMARY. The regularity of the change of the mechanical and electrochemical cha-
racteristics of steel grounding anodes of pipelines cathodic protection installations for 20
years of operation is analysed. The grounding anodes were made from pipes J{y159 (steel
20) which were in operation for 20.5 years, as a part of pipeline that led up to the change of
the metal state. The obtained data allow us to study the degradation processes in pipe steels
during long-term operation. The essential changes in electrochemical properties were not
detected what is important from the point of a stability of the functional properties of
anodes.



Pohrelyuk . M., Ovchynnikov O. V., Skrebtsov A. A., Bakhmatyuk B. P.,
and Shvachko Kh. S. Electrochemical behavior of titanium,
synthesized by powder metallurgy method in hydrochloric acid..........c.cccccceveinnnnee. 92

PE3FOME. JlocmimpkeHO eJeKTPOXiMiUHy IMOBENIHKY THUTaHy, CHHTE30BAaHOTO METO-
JIOM TOpoIIKoBoi MeTanyprii, y 20%-My po34mHi XJOpHAHOI KUCIOTH. BeTanosieHo, mio 3
MIIBUILEHHSAM BMICTY TiAPUIY THTaHYy y BHXiJHIA HOPOIIKOBIH cyMili, TOOTO 31 301/IbILIEH-
HSIM LIIJIBHOCTI KOMIIAKTOBAHOT'O MaTepially BHACIIIOK 3MEHIIEHHS KUIBKOCTI ITOp Y CTPYK-
Typi 3pa3KiB, 'yCTHHA CTPYMIB KOpo3ii 3HmKyeThes. [Ipu 1iboMy moTeHmianu Kopo3ii 3cyBa-
I0ThCsl B OIK JJOAATHIIIMX 3Ha4eHb. Pe3ynbTaTi iMHeJaHCHUX BUIPOO KOPEIIOIOTH 3 OTPH-
MaHUMHM NOTEHIIOAMHAMIYHUM MeTooM. Orip MacuBHUX ILTIBOK, IO YTBOPIOIOTHCS Ha IO-
BEPXHi, 10 JIii arpeCHBHOTO CEPEOBHUINA 3pOCTAE 3 TOJABAHHAM Y BUXITHY CyMIll TiIpUIY
THTaHYy.

PE3FOME. VccnenoBaHO 3JEKTPOXUMHYECKOE MOBEJCHNE THTAaHA, CHHTE3UPOBAHHO-
TO METOJOM IOPOIIKOBOH MeTaTypruu, B 20%-0M BOZHOM PacTBOPE CONSHON KHCIIOTHI.
YCTaHOBIIEHO, YTO C MOBHIMICHAEM COJCP)KAaHHS THAPHIA TUTAHA B HCXOIHOH IIOPOITKOBON
CMecH, T.€. ¢ POCTOM IFIOTHOCTH KOMIIAaKTHPOBAaHHOTO MaTepualla BCJIEACTBUE YMEHBIICHUS
KOJINYECTBA MOP B CTPYKType 00pasIoB, INIOTHOCTh TOKOB KOPPO3uUH yMeHbmaercs. [Ipu
STOM MOTEHIIUAJBI KOPPO3UH CIBUTAIOTCS B CTOPOHY O0Jiee MOJIOKUTEIbHBIX 3HaUeHUH. Pe-
3yJIbTaTbl UMIICAAHCHBIX I/ICCHC}IOB&HI/II?I COOTBETCTBYIOT IMOJIYUCHHBIM NMOTCHUIUOAWMHAMM-
YCCKUM MCTOJIOM. COHpOTI/IBJ'ICHI/Ie IIaCCUBHBIX IINICHOK, o6pa3y101111/1xc;1 Ha MOBCPXHOCTH,
BO3pacTaeT ¢ J00aBIeHHEM B UCXOIHYIO CMECh TMIIPHA THTAHA.

SUMMARY. Electrochemical behaviour of titanium, synthesized by powder metallur-
gy in 20% aqueous hydrochloric acid is studied. It is found that with increase of the content
of titanium hydride powder in the initial mixture, i.e with increasing density of the compac-
ted material due to reducing the number of pores in the samples structure, the corrosion
current density decreases. Thus, the corrosion potentials shifts to more positive values.
Research results of impedance correspond to the results, obtained bythe potentiodynamic
method. Resistance of passive films formed on the surface increases with the addition of
titanium hydride to the initial mixture.

Zelenyak V. M. Thermoelastic equilibrium of a three-layer circular hollow
CYIINAEr WIth @ CTACK........eiiiiiiiic e 98

PE3FOME. MeTo oM CHHTYISPHHX iHTETPaJbHUX PIBHAHB PO3B’S3aHO TUTOCKI 3a1adi
CTaI[lOHAPHOT TEIJIONPOBIJHOCTI 1 TEPMOINPYKHOCTI IJIsl TOPOKHUCTOTO TPUIIAPOBOTO I[H-
JiHgpa 3 TpinmHow. [Tonepeunuid nepepi3 HWIiHAPAa — KPYroBe KOHLEHTPUYHE KUJIbLE 3
BKJIAJICHUMH B HOT'O TAKUMH K KUIBISIMU 3 1HIIOTO Marepiaiy, BHYTPILIHE 3 SIKUX MICTHUTb
KpaioBy pamianbHy TpimuHy. [IoBepXHi UIIHIPA BUIBHI BiJl HABAHTAXKCHB 1 HA HUX 3a7aHi
TeMIlepaTypHi yMOBH mepuioro poay. Ha Mexi mojiny cepeqoBHIL BUKOHYIOTHCS YMOBH
i7ICaJbHOTO TEIUIOBOTO 1 MEXAHIYHOrO KOHTAaKTy. YHCIOBUH pO3B’SI30K OJCPKAHO 3a 3a-
JTAaHHSA Ha BHYTPIIIHIHM i 30BHIMIHIA MOBEpXHAX MWITIHIpPA CTAIHX Temmeparyp. O04ncieHo
Koe(ilieHTH iHTEHCHBHOCTI HATIPY>KEHb Y BEPIIHHI KPaiiOBO1 TPILMHM IS PI3HAX 3HAYCHBb
TEIUTO(I3UYHUX | MEXaHIYHUX TTapaMeTpiB CKIAIHUKIB IIITIHApPA.

PE3IOME. MeToOoM CUHTYJISIPHBIX MHTETPaJbHBIX YPaBHEHUH pEIICHbI INIOCKUE 3a-
Jlag¥l CTAlMOHAPHOM TETUIONPOBOJIHOCTH M TEPMOYIIPYTOCTH JUIS TIOJIOTO TPEXCIOHHOTO 1M -
JMHApa ¢ TpenHou. [lonepednoe cedeHne MITHMHIPA — KPYTOBOE KOHIEHTPHIECKOE KOJIb-
1[0 C BJIOKCHHBIMHM B HETO TaKMMH K€ KOJbLIAMH U3 JAPYroro Marepuaya, BHYTpEHHee W3
KOTOPBIX COJEPXKHUT KPAeBYIO paJlalbHYyI0 TpemuHy. [IoBepXHOCTH NMIMHIpPA CBOOOTHBI
OT YCWJIMH M Ha HUX 3a/IaHBl TEMIepaTypHbIE YCIOBHA IepBoro poaa. Ha rpanume pasmena
Cpell BRITOJHSIIOTCS YCJIOBHS HCATFHOTO TEIIOBOTO M MEXaHMYECKOTO KOHTaKTa. YncieH-
HOE pelIeHNe MOyYeHO, KOT/Ia Ha BHYTPEHHEH M BHEUTHEH MOBEPXHOCTAX MUIMHIPA 3a1a-
HBl HEOJWHAKOBBIC ITOCTOSTHHBIE TEMIIEpaTypsl. BrrancieHsl K03(QHIIMEHTH WHTEHCHUB-



HOCTH HaprI)KeHI/Iﬁ B BCpLIUHC KpaeBoﬁ TPCUIIMHBL JJId PA3JIMIHBIX 3Ha4YCHUH Tel'IJ'IO(i)I/I?)I/I-
YECKUX U MCXaHUYCCKUX MapaMETPOB COCTABHBIX KOMIIOHCHTOB ITUJIMHAPA.

SUMMARY. Plane problems of steady-state heat conduction and thermoelasticity for a
hollow three-layer cylinder with a crack are solved by the singular integral equation method.
The cross-section of the cylinder is a circular concentric three-layer ring with a radial edge
crack at the inner boundary. On the cylindrical surfaces the heat exchange is realized with
the outer medium under the first kind temperature conditions and the cylinder boundary is
stress-free. It is assumed that there are conditions of ideal heat and mechanical contacts at
the interface between two different cylinders. Numerical solution in the case when unequal
constant temperatures are given on the inner and outer cylindrical surfaces was obtained.
Stress intensity factors at the crack tip are determined in the case of an edge crack for
different physical and geometrical parameters of the components of the composite cylinder.

Kalynyak B. M. Providing zero radial stresses in a long hollow cylinder
by material REtErogeNEItY.........coviiiiiii e 104

PE3FOME. 3amnpomioHOBaHO METOJ BH3HAYCHHS TEPMOMEXAHIYHHX XapaKTEPHCTHUK
(yHKIIOHAIBHO-TPAIIEHTHOTO Marepiany, siki 3a0e3neuyloTh HyJbOBI pajiajbHi Hampy-
JKCHHSI 110 TOBIIMHI JOBIOTO MOPOKHHCTOTO HEOJHOPIAHOIO B3JOBXK pajiyca IUIiHIpa 3a
HYJIBOBHX MaCOBHX CHJI. 3allMCaHO TOYHMH aHAIIITHYHUI BUPa3, SIKMI 32 3aJJaHUX TETIIOBUX
HaBaHTAXXCHb HAa MOBEPXHAX € YMOBOIO BIJICYTHOCTI KOJIOBHX Ta palialIbHUX HAIPYKEeHb Y
WIHAPI W NOB’sI3y€ TEIUIOBUH KOe(illieHT JIIHIHOrO po3MIMpeHHs, KOeDIillieHTH Teruio-
npoBigHocTi, [lyaccoHa marepiany, ocbOBI HaBaHTa@)XXEHHs Ta TeMmIiepaTypHe mojie. Pospa-
XOBaHO BIATIOBIIHI TEPMOMEXaHIUHI XapaKTEPUCTUKU PEaTbHO iICHYFOUOTO ABOKOMITOHEHT-
HOTO MaTepiany 3 BUKOPUCTAHHSIM MOJENI pocToi cymimri Doiirra.

PE3IOME. TlpenyioxkeH METOJ ONpeAeNCHUs] TEPMOMEXAHHYECKUX XAPAKTEPUCTHUK
(yHKIIMOHATBHO-TPaJUEHTHOTO MaTepHana, OOECIICUMBAIONIETO HYJEBBIE paauabHbIC
HaINpsDKEHUS 10 TOJIIMHE JUIMHHOTO II0JOTO HEOZHOPOIHOTO BIOJb pajnyca LMIMHIpPA
IIPU HYJIEBBIX MAacCOBBIX cHiIaxX. [10ydeHO TOYHOE aHAIMTHYIECKOE BBIPaXKEHNUE, SIBIIIOIIC-
ecsl IIPU 3aaHHBIX TEIUIOBBIX HArpy3KaxX yCIOBHEM OTCYTCTBHUS OKPYKHBIX M PagHaIbHBIX
HAaIpsHKCHUI ¥ CBSI3BIBAOLIEE TEIIOBOW KOA(QUIIMEHT IMHEHHOT0 paciupeHus, Kodaddu-
IIHEHTH! TEIUIONpoBOoAHOCTU U IlyaccoHa Marepuana, oceBble HAarpy3KH M TEMIEpaTypHOE
nosie. IlpoBeneHsl pacdeTsl COOTBETCTBYIOIIMX TEPMOMEXAHMYECKHX XapaKTEPUCTHK JUIS
peanbHO CYIIECTBYIOLIETO JBYXKOMIIOHEHTHOTO MaTepualia ¢ HCHOJIb30BAaHUEM MOAEIH
npocroit cMecu Doirra.

SUMMARY. The method to determine the thermomechanical characteristics of a
functionally graded material ensuring along a radius the zero radial and circumferential
stresses in the inhomogeneous long hollow cylinder for zero mass forces are proposed. The
exact analytical relation under thermal linear expansion coefficient, thermal conductivity
coefficient, Poisson’s ratio of the material, force loading and temperature field providing
the absence of radial and circumferential stresses is obtained. The numerical calculations of
the thermo-mechanical characteristics for real existing material using the simple mixed
Voigt model are carried out.

Melnyk 1. V. Stress-strain state of fragments of iron-concrete monolithic
overlapping with tubular INSErtionS .........ccooiiiiiiiie e 111

PE3FOME. BcraHOBIICHO HaIpyXKeHO-Ie(QOpPMOBaHHI CTaH (pparMeHTiB 3a1i300€TOH-
HOTO TIEPEKPUTTS 3 TPYOUaCTHUMH BCTaBKaMU 3 ypaxXyBaHHSAM HENiHIHHOCTI JeGOopMyBaHHS
6erony 3riguo 3 JIBH B.2.6-98:2009. ITopiBHSHO TEOpETHYHI Ta €KCIEePUMEHTANbHI pe-
3yJIbTAaTH IPOTUHIB BUPi3aHUX (ParMeHTIB i3 3aJ1i300€TOHHOTO MEPEKPUTTS 3 OTHOHATIPAB-
JICHUM PO3TAIlyBaHHSAM IiHOMOJICTHPOIBHUX BCTABOK NPSMOKYTHOTO Tepepidy 1 BUSABIeE-
HO, 1110 BOHU JJOCTATHHO OJIM3BKI.



PE3IOME. YcraHOBIEHO HaNpsHKEHHO-Ie()OPMHUPOBAHHOE COCTOSHHE (parMeHTOB
JKEJIe300€TOHHOTO MEPEKPHITHUS ¢ TPYOUaTHIMU BCTaBKAMHM C Y4€TOM HEJMHEWHOCTH aedop-
mupoBaHusi O6etona coriacHo JIBH B.2.6-98:2009. IIpoBeneHo cpaBHEHUE TEOPETHUECKUX
M 9KCIEPUMEHTAIBHBIX PE3YJIbTATOB NPOrHOOB BEIPE3aHHBIX (PPAarMEHTOB U3 Kene300€TOH-
HOTO TIEPEKPHITHS C OXHOHAIPABICHHBIM PACIOJIOKEHHEM IIEHOIIOIHCTHPOJIBHBIX BCTABOK
HPSIMOYTOJIEHOTO cedeHHs. TeopeTnuecknue U SKCIEepPUMEHTANIbHEIC Pe3yNIbTaThl POrHO0B
JIOCTATOYHO OJIM3KH.

SUMMARY. The stress-strain state of reinforced concrete fragments overlap with
tubular inserts, with account of nonlinearity of concrete deformation according to Standard
JBH B.2.6-98:2009 is established. This technique allows the calculation of deflections
overlap depending on the nature of the load and deformation. Comparison of theoretical
and experimental results of deflections of cut out pieces of reinforced concrete floor with a
unidirectional rectangular polystyrene inserts is carried out. Theoretical and experimental
results are close enough.

Hembara O. V., Chepil O. Ya., and Hembara N. T. The influence of sampling
options on accuracy of numerical solution of the three-dimensional
problem of hydrogen diffuSion ..........cccooiiiieii e 119

PE3IOME. Po3po0ieHo alnropuT™ Ta IporpamMy po3B’s3yBaHHS TPUBHMIPHOI 3amadi
Judys3ii BoJaHI0. ApoOOBaHO YUCIOBI PO3B’SI3KH 3a]ayu TEeIJIONPOBiAHOCTI Ta nudys3ii Boa-
HIO B TPUBUMIpHOMY (DOpMYJIFOBaHHI Ha TECTOBHX 3ajayax, sl SKHX OTPUMAHO aHai-
TUYHI po3B’s3ku. [100ym0BaHO 3aeKHICTh BITHOCHOT MOXUOKK BiJl 'YCTHHH CITKH PO30HUT-
TS TA YACOBHX IPOMIXKKIB 32 BUKOPUCTaHHS METOAY CKIHYCHHUX €JIEMEHTIB.

PE3IOME. Pa3zpaboTaH anropuT™ ¥ OporpaMMbl PEIISHHs] TPEXMEPHOU 3a1auu aud-
¢y3un Bopopoaa. Ilposenena anpodanus YUCICHHBIX PELICHUH 3a1ad TEIUIONPOBOIHOCTH
u nuddy3un Bogoposa B TPEXMEPHOH NMOCTaHOBKE Ha TECTOBBIX 3a/adax, JUIl KOTOPBIX
MOJIydeHbl aHaJTUTH4YecKue penieHus. [locTpoeHa 3aBUCHMOCTh OTHOCHTENBHOW IOTPElI-
HOCTH OT IUIOTHOCTH CETKH pa3OWBKU U BPEMEHHBIX MPOMEXYTKOB IIPH HCIIOJIb30BaHUU
METO/a KOHEUHBIX JIEMEHTOB.

SUMMARY. The algorithm and the program for solving the three-dimensional prob-
lem of hydrogen diffusion are developed. Verification of the numerical solutions of the prob-
lems of heat conduction and diffusion of hydrogen in a three-dimensional formulation on
test problems, for which the analytical solutions are obtained, is carried out. The depen-
dence of the relative error of the density mesh partitioning and time frames is constructed
using the finite element method.

Dovbnya E. N., and Eromina N. D. Determining the size of plastic zone
in an orthotropic shell of dual curvature with a surface crack
with account of material hardening..........ccoceoveieniiiii e 124

PE3FOME. 3 BUKOPUCTaHHAM O,-MOJENI PO3TISTHYTO 3a/1a4y PO IMOBEPXHEBY TPIilIH-
HY B OPTOTPOITHIH 00OJIOHII, BUTOTOBIIEHIH 13 Marepiany 3i 3MinHeHHAM. [lonaHo aHai-
THUYHE Ta YUCJIOBE PO3B’sI3aHHA 3aadvi, a TAKOXX NPOaHATI30BaHO BIUIMB 3MILHEHHS, KpH-
BUHH 000JIOHKH, HABAHTA)KEHHSI Ta JOBXHHU TPIIIMHU HAa PO3MIP IJIACTHYHHX 30H.

PE3IOME. PaccMoTpeHa 3aj1ada O MOBEPXHOCTHOM TPEIIMHE B OPTOTPOMHON 0001104-
Ke, M3rOTOBJICHHOW M3 MaTepHala ¢ YIPOYHEHHUEM, B paMKax & .-Moenu. OnucaHbl METOIbI
AHAJTUTHYECKOTO M YMCIIOBOTO €€ PEICHHs, a TAKKE MPOAHATU3UPOBAHO BIHSIHUAEC YIIPOY-
HEHUSI, KPUBU3HBI 000JI0YKH, HATPY3KH U JUTUHBI TPEIIUHBI HA pa3Mep MUIACTUYECKHUX 30H.

SUMMARY. The problem of surface cracks in an orthotropic shell made of hardened
material is considered within the &.-model. The methods of solving the problem are
described. The analytical and numerical solution of the problem, also the analysis of the
effect of shell curvature hardening, load and crack length on the plastic zones size are
presented.
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