PISNKO-XIMIHHA
MEXAHIKA MATEPIAJIB

TOM 50, Ne 4, 2014

JIMNeHb — cepneHb

3MICT

Cupomiok A. M., [mumpax I. M. MeTo W OIliHIO BAHHS PYHHYBAaHHS Ta MIITHOCTI
TpyOOIPOBIMHIX CTajel Ta KOHCTPYKIIiii 3a 1ii po60oYHX cepenOBHIII.
U. II. BOB BOTHEBOBM ICHUX CEPEHOBHII -...vvvrerererereesesesesesesessesssesesesesesesesesesesesssesesesesesena 7
Isanuywvxuii 4. JI., Moavkos FO. B., Kynos I1. C., Jlenkogcwvkuui T. M., Boiimoeguy M.
BisHaueHHs 70 KanmbHOT Aedopmartii 6111 KOHIICHTPATOPiB HANIPY KEHb

METOZIOM HUPPOBOT KOPEILIILIT 300PAKEHD ...evverrereererereeeererseesese e ssesssssenssneees 18
Myciu P. C. TepMOHaInpy>KeHUH CTaH € JICKTPONPOBI IHU X LU JTiH IPiB
3a eJIe KTPOMArHETHOT JTii B PEXKUM 1 3 IMITYJIbCHAM MOYJTIBHUM CHUTHAJIOM .....covrerrenen. 25

Anopeiixie O. €., Jonincwvka I A., Jooposoawvcwvka JI. H., flsopcovra H. B.

BB BOJIHIO Ha 3apO/IXKEHHS IOB3Y40-BTOMHU X TP ilLIMH

y IJIACTUHAX 017151 KOHIEHTPATOPIB HATIPYIKEHD ..vuvuvevvrerrrsesssssssssesiereneseserenesenesenesesenenenens 34
Iyoux M. B., Jixmapenxo FO. B. Monens “Tpu3y0els”’ NIaCTUYHOT 30HU

B KiHIi TPIiI[MHA HOPMAJILHOTO BiAPHBY, IO BUXOAUTH HA HETJIA Ky MEXY

TOJIUTY MATEPIAIIIB .oeviiiiici it 41
Kpusenv B. A., botiko A. P., Kanayn A. B. PO3BUTOK NJIaCTUYHUX CMYT

ITiJ] 9ac 3cyBHOTO e()OpMYyBaHHSA TUIA 3 By3bKOIO MPSIMOKYTHOIO IILITHHOIO ................ 49
Anmonenxo H. M. TlpoctopoBa nedopmariis 6aratomapoBoi MM TH

3 TIPY)KHUMH 3B’ SA3KAMHU MK IHAPAMHE .....vuvrereereeesseererseesssesessessesessesssssessssesssesessesssssessesssnes 55

Tauxeguu O. P., Conooax M. T., Tepaeyvkuii P. @., Tapraxoecvkuii /[. B.

CHiBBiAHOIIEHHS €JIEKTPO IMHAMIKH, eHEpTe TUYH1 Ta CUJIOB1 YHHHU KU il

EJICKTPOMATHETHOTO MO JISL 111 MATHE THUX CEPCIOBHIIL «...vvvevreaerrseeseeessesesaesessesesssessens 62
Kypex M., Jlazooa T., Banam K. 3MiHa OKpeMUX IUKJIYHUX BJIAC TABOC TeH

3aJIC)KHO BiJl TEMIICPATYPHU BUIPOOYBAHD .....cuveerercertreriseietsssesissasssesesssess s sesssessessnsssssssssees 69
Menvnux I. B. AHami3 )KOPCTKOCTeH 32113006 TOHHU X MJIOCKU X MOHOJIITHUX

MEPEKPHUTTIB 3 TPYOTACTAMHU BCTABKAMI ...oceveerrereseereeseessssesesssessesessssssssesssesessessssenssnsees 75
Ocmaw O. I1., Bacunis b. /., [looeypcvka B. A1., Bacunves O. /1.,

bpoonixoscokuu €. M. BniuB TeMmiepaTypH BiJHOBIFOBAJIHHO -

OKHCHIOBAJILHO IO ITUKJIYBaHHS HA CTPYKTYPY # (¢ i3UKO -M € XaHIIH i

BIACTHBOCTI KEPAMIKH YSZ—NIO .ot nses 81
Kpeukoscoka I'. B., Cmyoenm O. 3., Kymnuii A. I, HuxugopuunI'. M.,

Cuoop I1. A. Onip KpUXKOMY pyHHYBaHHIO METaIy CITKOBO 1

rIePOOTOTTHO T BEHKT LIIY XOBA ..vvvviieieieicieieie et 87
Crauxos B. A., Bepeosicna O. P. ®13UKO-XIMI9H1 OCHOBH YIIliTbHEHHS

HMOPHUCTOT CTPYKTYPH MIPOBYTIIEIEM 13 TA30BOT PABH ..o 94
bynux I 1., Tpocmanuun A. M., Bypxoeeyvkuii B. B., bopyx I. B., [{ypscina 3. A.,

Jemiwka I A. 3anexHicts azoBoro ckiany craBy NdigFerzs 9Zr;1Bs

BiJl YMOB TIOMEILY ¥ BOIH ...uvviiucuirisiicieisise s 100
binoyc B. A., Bopucenko B. M., Bocgodin B. M., J{lioenko C. IO., [nbuenxo M. I,

Hexntoooe I. M., Pubka O. B. 3anexHicTb pasialiifHO-3a XUCHO |

e(peKTUBHOCTI 6araTomapoBUX KOMIO3HTIB A 1-Pb BiT X OYHOBH .....ccvvvrvcecrrrccinnnn. 106



Banuyvxuit O. 1., Konecnixoe B. O., Eniaw A., I'aspuniox M. P. Oco0auBOCTI

pyHHYBaHHS HABOJHEHH X BUCOKOA30THHM X MapraHIeBUX CTaJIed B yMOBaX

BLS OB b B aL (¢ 1 TR 110
Ycoe B. B., Pabkina M. J[., IlIxamynsx H M., Yepnesa T. C. ®pakTanbHa

PO3MIPHICTh MEXK 3€PEH 1 MEXaHIuH1 BJIAC THBOC Ti METAJTY

KHACHEBU X OAJIOHIB...
bapna P. A., [lonosuy I1. B., Boséx P. I. Buis po0o4ux cepe a0 BHILL

Ha HUKJIIYHY Tp IUHOCTIHKICTh CTajlel NI e IEMEHTIB

CUTBCHKOTOCTIOAAPCHKI X MAIITHH 11vuvuvuvuvsssssssssssssssssssssesssesssssesssssesesesssesssssesssssnsesssssssesesess 125

Y HAYKOBUX KONAX

wumpax I. M., Cmyoenm O. 3. JIoCITHEHHS Cy4acHOT MeXaHiKH pyHHYBaHHS
MaTepiaaiB Ta MEPCHEKTHBH 1i IO TAJIH IIOTO PO3BHTKY .veverererererererssesnsssssesesesesesesnseresnnns 129



PN3NKO-XMNYECKAHA
MEXAHVKA MATEPWAJIOB

TOM 50, Ne 4, 2014

MIONb — aBrycT

COIEPKAHUE

Cuipomiox A. M., {meimpax M. H. MeTo bl OLICHKU pa3pylLIeHUs U P OYHOCTU

TpyOOIPOBOHBIX CTAJICH M KOHCTPYKIUH IO BO3/CHC TBHEM pPabOUHX Cpes.

Y. II. BiusiHue BoOpOIOCOAEpKAILUX CPe]
Hsanuyxuii A. JI., Monavkos FO. B., Kynw 11. C., Jlenxkoeckuu T. M., Botimoguy M.

Ormpernie TeHNe JIOKAJIBHOHN IedopMaIiy BO3Je KOHIIGH TPAa TOPOB HANIPSIKEHUH

METOJOM IU(PPOBOH KOPPETAIIUH HZ0OPAIKEHIIH ... snees 18
Mycuii P. C. TepMOHaNps>KeHHOE COCTOSIHUE 3JIE KTPOIIPOBOAHBI X LIMJIUH IPOB

IIPH 3JICKTPOMATHUTHOM BO3JICHC TBHU B PEXKHUME C HMITYJILCHBIM

MO IYJTHP YIOTIIAM CHTHATIOM ..vuvuvuvsvseseesssesesssesessssssssesssssesssssssssssssssssssssesssesesesesesssesssesesesesesesess 25
Anopeiixus A. E., JJonunckasn HU. A., Jlobposonvcrasn JI. H., Heéopckas H. B.

BrnmsiHre BOOPO/a HA 3apOKACHUE MOJI3YYe-YCTaIOCTHBIX TPELINH

B IJTAC THHAX OKOJIO KOHIICH TPATOPOB HAIIPSIKCHHH ...vvcvcvvveseeerersesesseessssesesesessessaesesneneses 34

Hyovik M. B., Quxmsapenko FO. B. Mo nens “Tpe3y06e1” maacTHIeCKOH 30HbI
B KOHIIE TPELIUHBl HOPMAaJIbHOTO OTPHIBA, BHIX0 AAIICH Ha HEITa AKYIO

TPAHUILY PA3HETIA MATEPHATIOB ..vuveverrrrrerarereseseresesesseesesesssesesesssssesesssese sttt sttt 41
Kpueenv B. A., boiiko A. P., Kanayn A. B. Pa3BuTie N1ac THUECKU X II0JIOC
Ipu Ae(OPMHUPOBAHNH CABUTOM Tela € Y3KOH IPAMOYTONBHOM MEHBIO .....coveeeerenes 49

Anmonenxo H. H. TlpoctpaHcTBeHHAs nedopManns MHOTOCIOHHON TN THI

C YIPYTUMHU CBAZIMH MEKITY CIIOMM F..vuvuvrveverrerrsesnussesesesesesesesesssesesesesesesenesesesssssssssesssssenens 55
Taukesuu A. P., Conoosixk M. T., Tepreyxuui P. @., Tapraxosckuii /]. B.

COOTHOLICHUS JIEKTPO JMHAMUKH, SHEPTETHYECKHE U CHIIOBBIC (PaKTOPHI

BO3/ICHCTBUS 3JIC KTPOMATHH THOTO MOJIST VTSI MATHUTHBIX CPCM . ruvrererereresererseeseserernenens 62
Kypex M., Jlacooa T., Banam K. VI3MeHeHre OTENbHbI X HUKJIMYECKAX CBONCTB

B 3aBUCUMOCTH OT TEMIICPATYPBI HCITBI TAHIH ..v.vrereetrireseeetsesesesessssesessssssesesssessssssssesssssnens 69
Menvuvix M. B. AHaIN3 KECTKOCTEH Kelie300€TOHHBI X IIJI0C KU X MOHOJUTHBIX

MEPEKPBITHI C TPYOTATEIMU BCTABKAMI .....ocuuveesesceesseessesss e ssessssssss s ssssss s sssssssssss s 75
Ocmaw O. I1., Bacwvinue B. J[., [looeypckas B. A., Bacunves A. /1.,

bpoonurosckuii E. H. Bnusaue TeMmnepaTtypsl BOCCTAaHOBH T JIHO -

OKHCII TeJIL HOTO U KIMPOBAHMS HA CTPYKTYPY U (PHU3NKO-M e XaHIHIeCKIe

CBOUCTBA KEPAMHKH YSZ—NIO ..ottt 81
Kpeukosckasa I. B., CmyoenmA. 3., Kymuviti A. U., Huxugpopuun I'. H.,

Cuioop I1. A. ConpoTuBIeHHE XPYNKOMY pa3pylICHHIO MeTaa

cetyatoid rTUnepOOTONTHON OAITHU [IIY XOBA ....cvvvvvreiirisiri e 87
Crauxos B. A., Fepeoicnas O. P. ®U3UKO -XUMUYECKUE OCHOBBI YIIJIOTHEHHS
MOPHUCTOM CTPYKTYPBI MUPOYIICPOTIOM U3 TA30BOK PABBI ...vvevevrrrrreirerereiereieie s 94

byneix U. U., Tpocmanuun A. M., bypxoseykuti B. B., bopyx U. B.,
Lypacuna 3. A., Jlemuwra U. A. 3aBucumocTs (a30BOTO COCTaBa
crtaBa NdjgFers 9Zr21Bg 0T yclioBHil TOMOJIA B BOJIOPOJIE -.vevvvencrieeriiesieesise e 100
benoyc B. A., Fopucenxo B. H., Boesooun B. H., [luoenxo C. FO., Hnbuenrxo H. U.,
Hexniooos U. M., Pvioka A. B. 3aBUCUIMOCTb paMalliOHHO -3 UTHOH
3} P EKTUBHOCTH MHOTOCIOMHBIX KOMIIO3UTOB Al-PD 0T HX CTPOCHHS.....ovrvvrvenne 106



Banuyxuii A. Y., Konecnuroe B. A., Dnuaw A., I'aspwinioxk M. P. OcoOCHHOCTH

pa3pylIeHHs HABOOPOKESHHBIX BEICOKOA30THC Thl X MapTaHIIEBhIX CTajIeh

B YCIIOBHAX TPECHHUS KAUCHHUS .ottt 110
Ycoe B. B., Pabkuna M. JI., [llkamynax H. M., Yepuesa T. C. ®paxTanbHast

Pa3MepHOCTb FPaHUI] 3epPEH U M€ Xa HUUECKUE CBOWCTBA MeTajla

KHACTOPOTHBIX OATITIOHOB ...t vreresvsiseseesssesessssssesssssssesssssssesssssssssssssssesssesesesesssesesesesesesesesesesess 117
bapna P. A., [lonosuuy I1. B., Bosx P. M. Bmusinue pabouux cpen

Ha [UKJIMYECKYIO TPEUIMHOCTONKOCTb CTajlel JIs 3JIEMEHTOB
CEIBCKO XO3THCTBEHHBI X MAIIIHH .vvvvevvesverseiseisessessessesssessessessessessessesssssassssssessessessssssensensenses 125

B HAYYHbIX KPYTAX

Lvormpax U. H., Cmyoenm A. 3. Jloc THXKEHHUsI COBPEMEHHON MEXaHU KU
pa3pyLICHUS MaTePHAIIOB U IEPCIICKTUBBI €€ JAJBHEHIIETO PABBHTH ..vvvevverevrcrens 129



PHYSICOCHEMICAL
MECHANICS OF MATERIALS

VOLUME 50, Ne 4, 2014

July— August

CONTENTS

Syrotyuk A. M. and Dmytrakh I. M. Methods for assessing fracture and strength
of pipeline steels and structures under effect of operating environments.
P. II. The influence of hydrogen-containing environments..........cccccevievnrnesssnerereenens 7

PE3IOME. Y3araJpHeHO Cy4acHi METOJM OIIHKK MIITHOCTI Ta PU3UKY pYWHYBaHHS eJie-
MEHTIB TpyOOIpPOBIMHAX KOHCTPYKIIiH 3a MiIX0MaM¥U MEXaHIKH PYyHHyBaHHSI MaTepialliB i3 ypa-
XyBaHHSM OCOOJHMBOCTEH BIUIMBY BOJHEBOBMICHMX CepeloBHUIN. Po3pobieHo MeTomoJoriio Ta
BCTAHOBJICHO XapaKTePHUCTUYHI 3HAYECHHS KOHLUEHTPALil BOJHIO B MeTaJli 3aJIe)KHO Bijl IPUKJIIA -
JICHUX HaIMpY>KeHb Ta (i3UKO-XIMIUHAX YMOB HaBOJHIOBaHHsS. Ha 11iii OCHOBI 3ampomnoHoBaHi
HOBI METOJM OLHIOBAHHS MIIIHOCTI TPYOOTPOBIAHUX CTajel 3a ii poOoYnX BOJHEBOBMICHUX
CEepeIoBHILL.

PE3FOME. O06001eHsl COBPEMEHHBIC METO bl OIICHKH MPOYHOCTH M PHCKA Pa3pyIICHUS
AJIEMEHTOB TPpYOOIIPOBOJHBIX KOHCTPYKIUH 32 TIOJIX0JAMH MEXaHUKH pa3pyIICHNS MaTepHaJIOB
C yd4eToM OCOOEHHOCTEeH BIHMSHHSA BOJOPOAOCOIEp KaIIMX cpel. PazpaboTaHa MeTOmOJIOTHS U
YCTaHOBJICHbl XapaKTEPUCTUUECKHE 3HAUYCHMS KOHLEHIpAlUU BOJOPOJA B METAJUIE B 3aBUCH-
MOCTU OT IPHJIOXKEHHBIX HaNpsHKeHUH M (U3MKO-XMMHUUYECKUX YCJIOBHH HABOJOPOKUBAHUS.
IIpemiosxeHpl HOBbIE METOBI OLIEHKH MPOYHOCTH TPYOOIPOBOAHBIX CTajiel MPU BO3AEHCTBUU
Ppaboyux BOOPOI0COAEPKALUX CPE/I.

SUMMARY. The modern methods for strength and fracture risk assessment of pipeline
structures are generalized on the base of fracture mechanics approaches and with account of
specific influence of hydrogen-containing environments. The methodology was developed and
the characteristic values of hydrogen concentration in the metal, depending on the applied stres-
ses and physico-chemical conditions of hydrogenation, were established. On this basis the new
methods for assessing the strength of the pipeline steek in hydrogen-containing environments
were proposed.

Ivanytskyi Ya. L., Molkov Yu. V., Kun P. S., Lenkovskyi T. M., and Wo jtowicz M.
Measuremernt of local strain near stress concentrators using the digital
image correlation tECHNIQUE ......cceiiccrcce e 18

PE3IOME. TlpoaHaiizoBaHO 0COOJIMBOCTI BU3HAUEHHS JIOKaJIbHO1 feopmalii Mmatepiany B
OKOJIi KOHIICHTPATOPIB HAMPY KeHb PI3HOTO PajiyCy 3 BUKOPUCTAHHIM METOy K] POBOT KOpe -
TSIl 300pakeHb. BCTAaHOBIGHO 3alie)KHOCTI KPUTHYHOT JIOKAIBHOT Aedopmaltii Bil po3Mipy
6a3u il BU3HAYCHHS TSI TIJKOTO 3pa3Ka, 3pa3KiB 3 KOHICHTPATOpaM ¥ HANPYKEHb Ta BTOM HOO
TpimuHOI0. HaBeneHo pekoMeHmalii moa0 BUOOpY ONTHMAJbHOT 0431 BU3HAUCHHS JIOKAIBHOT
nedopmanii. [To6ynoBaHo miarpamu aehopMysanHS ctami 651" y xoopauHATax “iCTHHHI HaIpy-
JKEHHSH-JIOKaJIbHA AeopMaltis”.

PE3IOME. TIpoaHanu3upoBaHBI 0COOCHHOCTH OIpeeIeHHs JOKaIbHO! AedopMalui Ma-
Tepualia BO3J€ KOHLEHTPATOPOB HAMPSOKEHUH pas3HBIX PaJyCoB C HCIOJb30BaHUEM METOJR
UGPPOBO KOPPEIAIIIMKM H300pXKEHUH. YCTAaHOBJCHBI 3aBUCUMOCTH KPUTHYECKOM JIOKAJIbHOM
nedopmannu ot 0a3bl ee ompeleNIeHus VI IIaKkoTo 00pasiia, 00pas3noB ¢ KOHIIEHTPATOpaMH
HaNpsHKEHAH U yCTaNOCTHOH TpemuHOH. [IpuBe IeHBI peKOMEHTAITNH 110 BEIOOPY OIITHM aTFHOTO



pa3mepa 06a3pl U oTpeNeNicHHs JOKabHOW neopmarmu. TTocTpoeHsl marpaMMbl JIehopMu-
poBaHus cTaym 651" B KOOpAMHATAX “HCTHHHBIC HATPSDKCHUA—JIOKaIbHAS AeopMarmist’”.

SUMMARY. The peculiarities of local displacement and strain measurement near the stress
concentrators of different radii are analyzed by the digital image correlation technique (DIC).
The dependences between the critical local strain and strain measurement spacing are obtained
for cases of smooth specimen, specimens with stress concentrators and fatigue crack. The re-
commendations for choosing the appropriate local strain measurement spacing are given.
The deformation curves of 651" steel in coordinates “local strain—effective stress” are build.

Musii R. S. Thermostressed state of electric conductive cylinders
under electromagnetic effect in the pulse modulating signal mode .......c.ccccovevvvervcnnne. 25

PE3IOME. ChopMyIb0BaHO JMHAMIYHI IJIOCKI OCECHMETPUYHI 3a/adi TEPMOM EXaHIiKU
U1 JOBTHX TOPOKHHCTOTO 1 CYHUIBHOTO ENEKTPOIPOBINHUX IMUIHAPIB 3a OJHOPIOHOI
HECTAI[IOHAPHOT eJIeKTpOMarHeTHol dil. 3 BHKOPHUCTAHHAM KyOidHOT ampoKcHMaIli ochbOBOT
KOMIIOHEHTH BEKTOpa HaIlpy>KCHOCTI MarHeTHOTO TOJIsi Ta pajialibHOT KOMIIOHEHTH BEKTOpa
HepeMillleHb 3a PaalbHOI KOOPAMHATOI OTPUMAHO pO3B’SA3KH IMX 3aJad i YHCIOBO
JIOCTI/DKEHO TepMOHAMPY)KEHUH CTaH Ta HeCyuy 3JaTHICTb JaHHUX HedepoMarHeTHUX LUIIHIPIB
3a eJICKTPOMAarHeTHOT Jil B pEXXUMI 3 IMITyJIbCHAM MO/TyJIIBHUM CHUTHAJIOM.

PE3IOME. ChopMyanpoBaHbl AMHAM MY ECKHUE TIIOCKUE O0CCCHUMMETP U HBIC 3a71a9H TEPMO -
MEXaHUKH ULl JUIMHHBIX [I0JIOTO U CIUIOIIHOTO 3JIEKTPONPOBOAHBIX LIMJIMHAPOB IPU OJHOPO -
HOM HECTAI[MOHAPHOM 3JIEKTPOMATHUTHOM Bo3zeiicTBuU. C HCHONB30BAaHHEM KyOMIecKon
aIIpPOKCUMAalUM OCEBOM KOMIIOHEHTH! BEKTOPA HAIPS>)KEHHOCTU MArHUTHOTO IOJIL U pajualib-
HOH KOMIIOHEHTbI BEKTOpa [epEeMELICHUI 110 paJUaIbHON KOOPAUHATE MOJIy4eHbl PELICHUS 34 -
Jlay 1 YHMCJICHHO MCCIIeIOBAaHbl TEPM OHATPSHKEHHOE COCTOSIHIE U HECyIIasi ClIocOOHOCTh Hedep -
POMAarHUTHBIX LMJIMHIPOB MPH JIEKTPOMATHUTHOM BO3JAEHCTBHH B PEXHUME C HUMITYJILCHBIM
MO Iy IMPYIOILIUM CUTHAJIOM.

SUMMARY. Dynamic plane axisymmetric problems of thermomechanics for the long
hollow and continuous electric conductive cylinders under uniform non-stationary electromag-
netic influence are formulated. Using a cubic approximation of the axial component of the mag-
netic field and the radial component of the displacement vector along the radial coordinate the
solutions of the problems are obtained and the thermal stress-strain state and carrying ability
of non-ferromagnetic cylinder under electromagnetic action in the puke modulating signal mode
are investigated numerically.

Andreikiv O. Ye., Dolinska I. Ya., Dobrovolska L. N., and Yavorska N. V.
The influence of hydrogen on the creep-fatigue crack initiation
in plates Near StreSS CONCENTIALONS........cccvviiceeteriiee ettt enenas 34

PE3IOME. Chopmyiis0OBaHO MaTeMaTHYHy MOJENb JUIs BU3HAYCHHS BIUIMBY BOIHIO Ha
MepioN 3apODKCHHS MOB3y4O-BTOMHOI MAaKpOTPIIMHM B IUIACTHHI OUI1 KOHIIGHTpaTopa
HanpykeHb. Ha OCHOBI I1i€i Mojeni po3paxoBaHO Tepioj 3apo HKEHHS MaKpOIp iUHU VIS
CMYTH 3 JiBOMa OOKOBHMH BHpi3aMH 33 IUKIIYHUX HABAHTAKEHb, BHCOKHX TEMIIEpATyp i
BOJIHEBOBMICHOTO cepenoBuina. [Ioka3aHo, Mo BOJACHb NPHIIBHMUIYE 3apOJDKCHHSA TPILIHH y
CTaJIeBill IIACTUHI.

PE3IOME. CdopMyIMpoBaHO MaTeMaTUIECKyIO MOJIEIb IS OIIPpEAeNICHUs BIUSHU S BOJIO-
pO/Jia Ha MEPHO 1 3ap0XKICHHMS TI0JI3yde-yCTaJIOCTHO I MaKpOTPEIMHBI B IIACTHHE BO3JIE KOHIICH-
Tparopa HampspkeHui. Ha ocHOBe 3TOi MOJIeNM pacCuUTaH MEPHUOL 3aPOSKACHHUS MaKpOTPEIIH -
HBI JUISL TTOJIOCHI C IBYMSI OOKOBBIMHU BBIPE3aM U IPH LIMKIMYECKUX HATPY3KAX, BBICOKUX TEMIIE -
parypax u BoJopocoepxaiei cpeze. [lokazaHo, 410 BOJOPO NOBBIIAET CKOPOCTH 3apOXKJIe-
HUS TPCIIVH.

SUMMARY. The mathematical model for determination of the influence of hydrogen on
creep-fatigue crack initiation period in plates with stress concentrators was formulated. Based on
this model the crack initiation period for a strip with two side notches under cyclic loads, high



temperatures and in hydrogen-containing environment were calculated. It is shown that hydro-
gen increases the rate of initiation cracks.

Dudyk M. V. and Dikhtiarenko Yu. V. The “trident” model of the plastic zone
at the end of the mode I crack terminating at the rough interface
OF MALETIAIS ....ce ettt 41

PE3FOME. 3a ymoB mockoi medopmarii Metonom Binepa—Ionda B Mexax mozeni
“Tpu3y0ers” Po3paxoBaHO MaJiOMAcCIITA0Hy IUIACTHMHY 30HY Y KyTOBiil TodIli Mexi momuty
JBOX PI3HUX MPYXKHO-IJIACTUUHMX MatepiayiB, 3 AKOi BHUXOJUTh TPIl[HHA HOPMAJIHHOTO
BipuBY. 30HY 3MOJEIHOBAHO JABOMA CHUMETPUUHMMHU OMHUMH JHHISAMH PO3PHBY JIOTHYHOTO
HepPEeMILICHHS 1 JIHIE PO3PUBY HOPMAJBPHOTO HEPEMILICHHS HAa TPOJOBXKEHHI Tpimuan. OTpH-
MaHO aHAJITAYHI BUpa3d I BH3HAYCHHS PO3MIPIB 30HH 1 PO3KPUTTA Tpimuuu. Ha oCHOBI
YUCJIOBUX PO3pPaxXyHKIB MPOAHATI30BAHO 3aJICXKHOCTI MMapaMeTpiB 30HH BiJl KyTa PO3XIITY MEXKi
HOJIUTY Ta MPYKHUX XapaKTePUCTHK MaTepiaiB.

PE3FOME. B ycnoBusx miockoit neopmannu MmetoqoM Brurepa—Xonda B paMkax Moe-
m “Tpe3ybell’ paccuMTaHa MajJoMacIITaOHAs ITACTHMECKAs 30HA B YIVIOBOI TOUKE IPaHHIEI
paszena AByX Pa3lIMHBEIX YINPYTO-IUIACTHIECKHX MAaTePHANIOB, U3 KOTOPOH BBIXOJUT TPEIHHA
HOPMAaJIbHOTO OTpPBIBA. 30HA MOJETUPYETCA ByMs CHMMETPHUYHBIMU OOKOBBIMU JMHHUAMH pa3-
pBIBAa KacaTelIbHOTO CMEILEHHs U JMHHEH pa3pblBa HOPMAJIBLHOTO CMEIICHUS Ha MpOJ0DKEHUM
Tpemmunbl. [TomydeHbl aHAIMTHYECKHE BbIPAXKEHUS ISl ONIPEIENEHHs pa3sMEPOB 30HBI U PACKPBI -
THs TpeluHbl. Ha 0CHOBE YHCIOBBIX pacyeToOB MNPOAaHAIUM3HPOBAaHBI 3aBUCHMOCTH T1apaMETPOB
30HBI OT yTJIa PACTBOPA IPAHUIIBI pa3Jena Cpell U yNpyTHX XapaKTepUCTHK MaTePUAJIOB.

SUMMARY. The calculation of the small scale plastic zone within the framework of
“trident” model for the plain strain conditions at the comer point of the interface of two dissi-
milar elasto-plastic materials fromwhich the mode I crack goes out is done by the Wiener—Hopf
method. This zone is modeled by two symmetric side lines of tangential displacement jump and
by the line of normal displacement jump on the crack elongation. The analytic expressions for
definition of the zone dimensions and crack opening are obtained. The dependences of zone
parameters on the interface spread angle and elastic material characteristics are analyzed on the
basis of numerical calculations.

Kryven V. A, Boiko A. R., and Kaplun A. V. Development of plastic bands
under shear deformation of a body with a narrow rectangular slot.............ccoocovnivnnnen. 49

PE3SFOME. OtprMaHO aHATITHYHI pO3B’S3KM aHTUILIO CKUX 33]1a4 U Tijla 3 HAaIiBOe3MexK-
HOIO IPSMOKYTHOIO IIUTMHOIO B TIPYXKHIH Ta HPYKHO-TNIACTUIHII (0HOCMYTOBa MOJIEb 30HN)
¢ opmymoBanHsaX. HaBaHTaXkeHHS 33laHO aCHUMIITOTUKOIO HANpy»KEeHb Ha HECKIHUEHHOCTI, piB-
HOO ACHMITOTHIII HamiBOE3MEXHOT TPILMHHU MO3/I0BXKHEOTO 3CYBY, ITOJaHOT Yepe3 KoedilieHT
inTeHcuBHOCTI HanpyskeHs (KIH). BctaHoBneHO, 1110 PO3BUTOK IUIACTUMHUX CMYT TIOYHHAETHCA

B HalpsMKYy HPOJOBXKECHHS OICEKTPHUC KyTiB BHPI3y. 3HAHACHO JOBXKMHU IUIACTHUHHUX CMYT SIK
¢ ynxmii KIH.

PE3FOME. Tlonmy4yeHs! aHATMTHYECKHUE PEIIeHNS aHTHIUIOCKUX 33729 T Tena ¢ 1oty oec-
KOHEYHOH NPAMOYTOIHOH IEeNbI0 B YIIPYTOH M yIPYTOINIACTUIECKOH (0JHOTIONIOCHASI MOJICIb
30HBI) TOcTaHOBKAX. Harpy3ka 3afaHa acCHMOTOTHKOHN HamlpsDKEHUI Ha O€CKOHEYHOCTH, PABHOM
aCHMHOTOTHKE YNPYIOTO MOJsA HAMPSDKEHHH I MOJyOeCKOHEUHOH TpelMHB! MPOoJ0IHHOTO
cIBura, NpeAcTaBleHHON Kod(hduimeHToM HHTeHCuBHocTH Hampsbkenuit (KVH). Beisrneno,
YTO pa3BUTHE IUIACTUYECKHX IMOJIOC HAUMHACTCS B HANpPaBICHUU INPOJOJDKCHUS OMCCEKTpHC
yIII0B BeIpesa. Halinens! nx mHb! kak Gyakmmn KIH.

SUMMARY. An analytical solution of antiplane problems for a body with a semi-infinite
rectangular slot in the elastic and elastic-plastic (one-plane model of zone) formulation is given.
Load is given as stress asymptotic at infinity equal to the asymptotic of the elastic stress field of
a semi-infinite crack of longitudinal shear represented by the stress intensity factor. It is found
that the development of plastic bands starts in the direction of extension of the notch angles.
Their length as a function of SIF is found.



Antonenko N. M. Space deformation of a multilayer p late with elastic
CONNECLIONS DEIWEEN JAYEIS ... ..cveiececescce et n 55

PE3FOME. 3anponoHOBAHO CTOCId po3B’s3aHHS 3a7a4i MPO BU3HAYCHHS HAMPYIKEHO -Ie-
(hopMOBaHOTO CTaHy 0araTomapoBOT INIUTH 3 Py KHAMH 3B SI3KaMHU M DK IIapaMH 32 YMOB MPOC -
TOpOoBOT Aedopmartii. Po3B’s130k 3a1a4ui 6azyeThes Ha MeTo Il PYHKIIH MOJATIIMBOCTI 3 BUKOPH -
CTaHHSAM JABOBHMIPHOTO iHTeTpasbHOTO HepetBopeHHs Dyp’e. [TobymoBaHo pexypeHTHI GopMy -
T 71 pO3paxyHKY MaTpHUIlh HOAATIMBOCTL. J{71 [BOIIAPOBOT IUTUTH, SIKa 3HAXO AUTHCS Mif Ti€I0
HOpPMAaJIbHAX 30CEPEeHKEHUX HABaHTa)KEHb, MPOAHATI30BAHO BIUIMB KOE(ILIEHTIB MPYHKHUX
3B’S3KiB Ha PO3MOJIUT HANIPYKEHb Ta MepeMillieHb B il mapax.

PE3FOME. TlpemioxxeH crocob pelieHus 3aJadi 00 ompeaeseHUH HarpshKeHHO -aedop-
MHPOBAHHOTO COCTOSIHUSI MHOIOCJOWHON IUIMTBI C YNPYTMMHU CBSI3IMHM MEXAY CJOSMU TIpH
MPOCTPaHCTBeHHOH HedopMannu. Pemenne 3amaun ocHOBaHO Ha MeTone (yHKIMH momaT-
JIMBOCTH C HMCIOJIH30BAaHUEM JIBYMEPHOTO MHTEIpajbHOTO mpeodpasosanus Pypre. [ToctpoeHs!
peKyppeHTHbIE (GOPMyYJIBI I BIUUCIICHUS MATPHUI[ HOJATINBOCTH. J{JI11 AByXCIOWHON ILTHTHI,
KOTOpasi HAXOUTCSA 10J IeUCTBUEM HOPMAJIbHBIX COCPEIOTOUCHHBIX HAIPy30K, IIPOaHAIM3HPO-
BaHO BJMsHUE KOd()(PULIMEHTOB yNPYTUX CBA3EH Ha pacTpeiesieHre HOPMaIbHBIX HalpsHKSHUI
Y MepeMEeILeHUH B ee CIOSX.

SUMMARY. The method of determination of the stress-strain state of a multilayer plate
with elastic connections between layers in the case of the spatial deformation is proposed. The
technique is based on the compliance functions method. The method uses a two-dimensional
Fourie integral transformation. Recurrence formulas for the calculation of compliance matrices
are built. For a two-layer plate, which is under the action of normal concentrated loads, the
influence of coefficients of elastic connections on the distribution of normal stresses and displa-
cements in its layers is analyzed.

Hachkevych O. R., Solodiak M. T., Terletskyi R. F., and Tarlakovskyi D. V.
Correlation of thermodynamics, energy and force factors of the electro-
magnetic field effect for magnetic enVIiroNMENtS.........cccevvvvcercecee e 62

PE3FOME. JlocimkeHno GpepUTOBHiA 1ap, MO 3HAXOUTHCS MM EI0 eIEKTPOMAarHETHOTO
0JIs1, SIKE 3aJIlaHe HOPMaJbHOIO CTAJIOK Ta JOTHYHOK TapMOHIMHOK KOMIIOHEHTAMH MarHeTHO -
ro noys. BUBYEHO yMOBM BUHMKHEHHs Y HBOMY MaJIMX TpOMarHeTHUX KOJHMBaHb. OTpUMaHO
BUPAa3U CHEPrETHIHUX | CHIIOBMX YHHHHKIB JIii TOJIS.

PE3IOME. V3y4en ¢ eppUTOBBIiA CIIOH, HAXO SIIIUICS 1101 BO3JCHCTBAEM JJICKTPOM aTHUT-
HOTO I0JIS, 33JaHOTO HOPMaJIbHOH NOCTOSHHOM M KACATEIbHON rapMOHUYECKOM COCTABIAIOIIN-
MM MarHuTHOIO nojs. MccienoBaHbl yCI0BUS BOSHUKHOBEHMS B HEM MaJIbIX TMPOMArHUTHBIX
koseOanuii. [TosydeHbI BoIpaKeHHsl sl SHEPTETHUECKUX U CUIIOBBIX (DaKTOPOB ACHCTBUS MOJIS.

SUMMARY. A ferrite layer subjected to the action of electromagnetic field under effect of
the electromagnetic field, given by the normal force and tangential harmonic components of
magnetic field, is considered. The conditions of appearance of small gyromagnetic vibrations in
it are studied. The expressions of energetic and force factors of the field action are obtained.

Kurek M., Lagoda T., and Walat K. Variation of selected cyclic properties
depending on temperature 0F the tESt........ciiicerce s 69

PE3FOME. KoHcTaTOBaHO, III0 yMOBH €KCIUIyaTallil €JeMEHTIB MAIIIMH 1 IPUCIPOIB, IKi BH-
KOPHCTOBYIOTh B €HEPTETHIIi, XapaKTEPIBYIOTECS 3MiHAMU TeMIIepaTypH Bif KIMHATHOI 0 JIyKe
BUCOKO1. Lle mpu3BOAUTE 10 ICTOTHOT 3M1HM MEXaHIYHUX BIACTUBOCTEH JOCIIKy BaHUX Matepia-
miB. B pe3ynbTatTi ananizy 3viHi BUOpaHUX LHMKIIYHAX BIACTHBOCTEH 3aJ1€XKHO BiJ TeMIeparypu
BCTAHOBJICHO OCHOBHI 3AKOHOM IPHOCTI TSI HU3bKOJICTOBAHUX CTaJICH 1 BUCOKOJIETOBAHUX YaBY HIB.

PE3IOME. KoHCTaTHPOBAaHO, YTO YCIOBHUS HKCIUTyaTAIH 3JIEMEHTOB MAIIIHH U Y CTPOUCTB,

KOTOPBIE UCIOJIb3YIOT B YHEPTETUKE XAPAKTEPU3YIOTCS U3MEHEHUSMH TEMIIEPATyphl OT KOMHAT-
HOM JI0 BeCbMa BBICOKOI. DTO NPUBOJUT K CYIIECTBEHHOMY M3M EHEHHIO MEXaHWIECKHX CBOUCTB



HCCIIelyeMbIX MaTeprasioB. B pe3yibTaTe aHami3a M3MEeHEHHS N30 paHHBIX [IUKINIECKAX CBO -
CTB B 3aBHCHMOCTH OT TeMIIEPATypPhl YCTAHOBICHO OCHOBHBIC 3aKOHOMEPHOCTH ISl HU3KOJICTH -
POBAHHBIX CTaJIEH U BEICOKOJIETHPOBAHHBIX Yy TYHOB.

SUMMARY. Determination of fatigue life involves many factors, among them temperature
in which the structure is working. Based on the literature data, the authors present the influence
of temperature on cyclic properties of the selected materials. Further analysis proves that, in the
case of alloyed steelk, temperature affects some quantities characterizing fatigue parameters.

Melnyk 1. V. Analysis of hardness of monolithic reinforced concrete floors
W TUDUTAE INSEIES ..o 75

PE3IOME. ]1ns BCTAaHOBIIEHHS yCepeIHEHUX )KOPCTKOCTEH Ha 3THH 3aJ1i300€ TOHHUX Hepe-
KPUTTIB 3 €(peKTUBHIUMH TPYOUACTUMH BCTAaBKAMH BUKOPHUCTAHO METOJ CKIHUCHHUX €JIeMEHTIB
Ta TEOPit0 000J0HOK. 3a pe3yJIbTaTaM1 TEOPETUIHOTO aHaNi3y OKA3aHO, 10 LMIIHAPHIHI XKOop-
CTKOCTI Y B3a€MOTICPTICH/IMKYJIPHUX HATIPsMKaX 3aJli300€TOHHOTO MEPEeKpHTTI 3 TpyOdacTiMu
BCTaBKaMH PI3HATHCS MDK c00010. 3a pe3ybTaTaMH YHCIOBOTO MOJICIIOBAHHS OTPHMAHO TIO-
PIBHSJIBHI 3HAYEHHS NMIHAPWYHUX >KOPCTKOCTEH MOHOJITHHX 32130 0ETOHHHX MEPEKPUTTIB
0JIHAKOBHX MacC 3 TPYOUaCTUMH BCTABKAMH KBaJIPaTHOT, MPsSMOKY THOT Ta KpYTI0i GopM.

PE3IOME. ]Ins yCTaHOBJICHUS yCPEHCHHBIX XKECTKOCTEH Ha M3rHO kKeJie300eTOHHbIX e -
PeKpBITHI ¢ 3(hPEeKTUBHBIMU TpyOUYaTHIMHU BCTABKAMH MCTIOJB30BAH METO]I KOHEUHBIX HJIeMEH -
TOB U Teopus obosouek. ITo pe3ynbTaTaM TEOPETHUYECKOTO aHAIM3a MOKA3aHO, YTO LIMIMHJPU -
YECKHE JKECTKOCTH BO B3AHMHO MNEPIICHIMKYJSPHBIX HAIPABICHUSX XKEJIe300€TOHHOTO mepe-
KPBITHSL C TpyOUaThIMU BCTaBKaMH Pa3IMYAOTCS MEXAy coOoi. [lo pesynbraTaM 4HciIeHHOTO
MO/ICTMPOBAHNS TIOJyICHBI CPABHUTEIbHBIC 3HAYCHHS IIMIMHIPUIECKAX KECTKOCTEH MOHOJIIT-
HBIX JKeJIe300 e TOHHBIX IIEPEKPBITHH OIMHAKOBBIX MacC M3 TpyOJaThIM¥ BCTaBKaMH KBAAPATHOMH,
HPSMOYTOJIBHOM M KPYyTJIOH (pOpMEL.

SUMMARY. To establish the average rigidity of reinforced concrete beams with effective
tubular inserts under bending the finite element method and theory of shells are used. According
to the results of theoretical analysis it is shown that the cylindrical rigidities in mutually perpen-
dicular directions of reinforced concrete floors with tubular inserts are different. Based on the
results of numerical simulations the comparable values of cylindrical rigidity of monolithic
reinforced concrete floors of identical masses with tubular inserts of square, rectangular and
circular shapes are obtained.

Ostash O. P., Vasyliv B. D., Podhurska V. Ya., Vasylyev O. D., and Brodnikov-
skyi Ye. M. The influence of redox-cycling temperature on structure,
physical and mechanical properties 0f YSZ—NiO CEramics .........ccocooeurernernernerneecererrernenns 81

PE3IOME. TIpoaHani3oBaHO BIUIMB NUKIYHOI 0OPOOKHM y BiTHOBIIFOBAJIHHOMY H OKHCHIO-
BAJILHOMY Ta30BHX cepefoBHIIAX (redox-IuKIyBaHHA) 3a TemrepaTyp 600 i 800°C Ha cTpyKTYy-
Py, MIHICTh Ta €NeKTPONpOBiAHICTE kepaMiku YSZ—NiO s aHOJiB-ITiKIaJ0K KepaMidHUX
namiBHUX KoMipok. [Tpu 600°C copmoBaHO CTPYyKTypy, L0 3abe3mnedye MOJIMIIeHi (BUKO-
MeXaHIqHI XapaKTepUCTHKH MaTepiany. OmaHak micyist 0opooku mpu 800°C oTpuMaHoO CTPYKTypy
3 MEPEKEI0 MIKPOTPILIHH, 0 CYTTEBO 3HIDKYE MIIHICTh Ta €JIEKTPOTPOBIIHICT, MaTepiany. Ha
MiJICTaBl JaHUX TEPMOJIMHAMIYHOTO Ta PEHTTEHOCTPYKTYPHOTO aHATI3IB OJepKaHi pe3ysIbTaTH
TIOB’SI3aHO 3 BIUIMBOM IMiIBUINCHHS TEMIIEPaTypH Ha IHTCHCH(IKAIF0 OKHCHEHHS HIKeJIeBOi
(a3 Ta 3pOCTaHHSA 3aTMUIIKOBHUX Hanpy keHs 1l pony.

PE3IOME. TIpoaHanu3upoBaHO BIHMSHIE IUKIMYEeCKO 00paboTKM B BOCCTAHOBUTEIILHOM
Y OKUCIMTENBHOH ra30oBbIX cpefax (redox-uknupoBanus) npu temneparypax 600 u 800°C na
CTPYKTYPY, IPOYHOCTH M ITEKTPOTPOBOAHOCTh KepaMHuku YSZ—NiO Ui aHOAOB-TIOVIOKEK Ke-
paMUMEeCKUX TOIUTMBHBIX stueek. [Tocne o6padotku mpu 600°C chopMupoBaHa CTpyKTypa, 00ec -
TIEYNBAIONIAs yIlydIIeHHbIe (QU3NKO-MEXaHNYECKHE XapaKTePUCTUKH MaTepraia. OmHaKko HpH
temnepatype 800°C oOpasyeTcs CTPYKTypa ¢ CETKOW MUKPOTPEIINH, YTO MPUBOJHT K CYIIECT-
BEHHOMY CHIDKEHHIO IPOYHOCTH M 3JIEKTPONPOBOJHOCTH MaTepraia. Ha OCHOBAaHMM JaHHBIX
TePMOJMHAMUYECKOTO M PEHTTEHOCTPYKTYPHOTO aHATIM30B MOyYEHHBIC PE3yJIbTaThl CBA3AHBI C



BJIMSAHUECM TOBBIIICHUA TCMIICPATYpPbI Ha I/IHTBHCI/I(I)I/IKB.HI/HO rnponecca OKUCIICHUS HHKEJICBOM
(hasel 1 pocTOM OCTaTOUHBIX HanpspkeHui 11 pona.

SUMMARY. The influence of cyclic treatment in reducing and oxidizing gas environments
(redox-cycling) at the treatment temperatures of 600 and 800°C on the structure, strength and
electrical conductivity of YSZ-NIO ceramic for anode substrates of solid oxide fuel cells has
been analyzed. Using the treatment temperature of 600°C the structure providing improved
physical and mechanical properties of the material has been formed. However, at the treatment
temperature of 800°C the anode structure with the microcracks network has been formed thus
reducing significantly the strength and electrical conductivity of the material. Based on the data
of thermodynamic and X-ray analysis the obtained results were related with the influence of
temperature rise on the intensification of nickel oxidation and increase of residual stresses.

Krechkovska H. V., Student O. Z., Kutnyi 4. ., Nykyforchyn H. M., and Sydor P. Ya.
Brittle fracture resistance of the metal of Shukhov’s lattice hyperboloid tower............ 87

PE3IOME. BuzHaueHo ymapHy B’SI3KiCTh Ta JOCIimKeHO (pakrtorpadidHi ocoOIMBOCTI
37aMiB CTapOBHHHOI Ta peMoHTHOI cTanei (1906 11944 pp. BupoOHMIITBA BiAMOBiAHO) rinep-
6os0imHO1 ciTKOBOT BoJoHamipHOi Bexi [llyxoBa B MukoJsiaeBi, OKpeMi eIeMeHTH SKOI BifHO -
BUJIM TICJIsL BifHU. [CTOTHO HMXua yzapHa B’SI3KICTh 000X CTajeil MpoTH iX Cy4acHHUX IPOTOTH-
HiB 1OB’S3aHAa HE JIMIIE 3 NPHHIUIIOBUMHU 3MIHAMHU Y TEXHOJIOTII METalyprifHOTO Hpolecy
BIIPOJIOBK CTOPIUdS, alie 1 3 JAerpa alicro MeTajly 3a Yac TpHBajoi eKcIulyartamil. BussineHo, mo
3armac IMIACTAYHOCTI CTAPOBHHHOI CTaI 1 3a pe3yJIbTaTaM¥ BUNPOO Ha yaap, i 3a ¢pakrorpad -
HUMH OCOOJIMBOCTSIMH Py HHYBaHHS HIDKIHUH, HDK PEMOHTHOT.

PE3IOME. ViccneioBaHa ygapHas BSI3KOCTb U (hpakTorpadmaeckue 0coOCHHOCTH H3JIOMOB
CTapUHHOM U peMOHTHOH ctasieit (1906 u 1944 rr. npou3BoACTBa COOTBETCTBEHHO) TUIEPO 0JI0-
UAHOM ceTyaToil BojoHanopHoi OamrHu lyxoBa B Hukomnaese, oTaenbHbBIE 31€MEHTBI KOTOPO
3aMeHEHHI Tocie BoiHbI. CyIIeCTBEHHOE CHIDKCHNE yIApHON BSI3KOCTH O0EHX CTajei 1Mo cpaB-
HEHHIO C WX COBPEMCEHHBIMH MPOTOTHIIAMH CBS3aJM HE TOJBKO C MPUHIMIHAIBGHBIMH H3MEHE -
HISIMY TEXHOJIOTHH METaJULy pTHIecKOTo Iporecca B TeUCHHE CTOJICTHS, HO W C Jerpaganueit
MeTaJUla BCIIE/ICTBHE UIMTENBHO dKcIuyaTanuy. [lokazaHo, 4To 3amac IIACTHYHOCTH CTApHH-
HOW CTalM Kak 3a pe3yJbTaTaMHU yapHBIX HCIBITAHMH, TaK U 32 (pakTorpadraeckumMu ocodeH -
HOCTAMH pa3pyLIeHUs HUXKE, 4eM PEMOHTHOM.

SUMMARY. The impact toughness of the ancient and repair steek from the Shukhov’s
hyperboloid lattice water tower in Mykolayiv (of 1906 and 1944 production respectively), some
elements of which were replaced after the war, was investigated. The fractographical peculiari-
ties of fracture surfaces were investigated. A significant reduction in impact toughness values
of both steels compared to their modern prototypes is related not only with the principal changes
in metallurgy process in the 20" century but ako with the degradation of metal during long-term
operation. The plasticity margin of the ancient steel was shown to be lower than of the repair
one by the results of impact test data and fractography features of fracture.

Skachkov V. 4. and Berezhna O. R. Physicochemical bases of pyrocarbon
porous structure packing fromgas Phase.......cveveeneneee e 94

PE3FOME. 3anpOnoHOBaHO MOJEJb HU3bKOTEMIIEPATYPHOTO YIIUBHEHHS MOPUCTOT CTPYK-
TypH KapOOHI30BaHOTO BYIJICIUIACTHKA B IIPOTOYHOMY IIOCKOMY PEaKTOPi Ta pO3pOOJICHO Me-
TOJIMKY BH3HAYEHHS PO3TIOILUTy MIPOBYTIICIIO MO TOBINMHI CTIHKH YIIUTBHEHOTO BYTJICTIACTHKA.

PE3IOME. TlpemnoxeHa MOJIe/b HU3KOTEMIIEPATYPHOTO YIUIOTHEHUS HMOPUCTON CTPYKIyphl
KapOOHM30BaHHOTO YIVIETIJACTHKA B IIPOTOYHOM IUIOCKOM PEAKTOpPE M paspaboTaHa METOIUKA
pacdeTa pacipeJeNeHNs MU OyTIIEpoia O TOIIHHE CTCHKH YO THEHHOTO Y IICTUIACTHKA.

SUMMARY. The method of low-temperature packing of a porous structure of carbonized
coal plastic in a flow reactor is proposed. The method of calculation of the pyrocarbon precipi-
tation along the thickness of a close-settled carbon composition material wall is developed.



Bulyk I I., Trostianchyn A. M., Burkhovetskyi V. V., Borukh I. V., Duryahina Z. A.,
and Lemishka I. A. The dependence of NdigFe;39Zr,1Bg alloy phase
composition on milling conditions iN hYdrOgeN .........ccveenenie s 100

PE3IOME. BusBneHO KOHKYPYIOUHii BIUIMB IBOX YMHHHUKIB ITiJ{ 9ac “‘Cyxoro” momeny ¢e-
pomarsetoro cruaBy NdjgFe739Zr;1Bg y Boani. 3i 30UIbLICHHM 4acTOTH 0OEpTaHHS KaMepH
MIIMHA 1 TPUBANOCTI HPOILECY 3pOCTAa€ IUCIEPCHICTh TOPOIIKY, OJHAK, Yepe3 ariaoMepario
CTalOTh 30TPONHUMH YaCTUHKH. BKazaHO Ha MOKJIMBICTh 3aCTOCYBAHHS PIIKOTO CEpeioBHIIA
(osieTHOBOT KHMCIOTH) WIS 3aM00IraHHSA MEXaHIYHOMY CIUIABISIHHIO BHUCOKOJAMCIIEPCHHUX YacTH-
HOK TOpOIIKYy BHACIINOK TPHBAJOTO BHCOKOGHEPTETUYHOTO IOMely. BucokomucnepcHi aHi-
30TPOIHI IOPOLIKM OTPUMAHO TOMEJIOM HacH4EHOTO BOJHEM CIUMABY B OJEiHOBIM KMCIOTI 3a
yacToTh 00epTanHs kamepu MimHa 100...200 rpm ta tpuBasocrti go 12 h.

PE3SFOME. OGHapy>eHO KOHKypHpYIOIlee BIMSHHE IBYX (DaKTOPOB BO BpeMs “cyxoro”
nomoda ¢peppomMarauTHOTO cruaBa NdigFe;39Zr,1Bs B Bomopone. C yBeanueHHEM 4acTOThI Bpa-
HICHUsI KaMepbl MEJIbHHIIBI U [TPOI0DKUTEIFHOCTH MOMOJIa BO3PACTACT JUCIIEPCHOCTh MOPOIIKA,
OJIHAKO BCJIC/ICTBHE arfiOMepalui YaCTHIIB CTAHOBSTCS U30TPOHbIMH. [I0Ka3aHa BO3MOYKHOCTb
NPUMCEHEHU JKUIKON cpelbl (OJICMHOBOI KHCIIOTHI) JUIS NPEJOTBPAIICHUI MEXaHHYECKOTO
CIUIABJICHUS BBICOKOJIMCIIEPCHBIX YACTHI[ MOPOINKA BCJCICTBHE TUTEIHHOTO BBICOKOIHEPIE-
THYECKOTO TMOMOJIa. BBICOKOMCTIepCHBIE aHU30TPOTHBIC IMOPOIIKH MOJTYYEHO MOMOJIOM HACHI-
[IEHHOTO BOJIOPOJIOM CIUIABA B OJIEMHOBOM KHICJIOTE MPH YaCTOTE BPAIICHUsT KaMephbl M eJTbHHIIBI
100...200 rpm u nmpoaoJokuTeapHOCTH 110 12 h.

SUMMARY. The influence of two conpeting factors during “dry” milling of NdgFess o2, 1Bg
ferromagnetic alloy in hydrogen was established. The dispersion of powders grows with increa-
sing rotation frequency of the mill chamber and milling time. However the particles agglomera-
tion leads to the formation of isotropic powders. The possibility of using liquid medium (oleic
acid) to prevent mechanical fusion of fine powder particles in the result of prolonged high-
energy milling was shown. The super-fine anisotropic powders were obtained after milling of
the hydrogenated alloy in oleic acid at 100...200 rpm rotation frequency for up to 12 h.

Bilous V. 4., Borysenko V. M., Voyevodin V. M., Didenko S. Yu., lichenko M. .,
Nekliudov I. M., and Rybka O. V. The dependence of the radiation-
protective efficiency of multilayer Al-Pb composites on their structure..................... 106

PE3IOME. OOrpyHTOBaHO IOIUIGHICTE PO3POOJICHHS OIHOTO i3 BHAIB HOBITHIX BHCOKO-
e(heKTUBHHX paialifHO-3aXMCHUX MaTtepianiB — OaraTolapoBUX KOMIO3UTIB TUIY ‘‘JIETKUI
MeTas + Baxkuii MeTan”. HaBeneHo XapaKTepHUCTHKH BHYTPIIIHBOT apXITEKTypPH KOMIIO3UTIB
Al-Pb, BUrOTOBICHHX MOCIIOBHMAM 3aCTOCYBAHHSM BAaKyyMHOT Ta 3BHYaliHOI aTMOC(epHOT
npokaTkd. OMUCaHo BIMMIHHOCTI MDK Paioi30 TOMHOIO 1 MPUCKOPIO BAJLHOIO METOIMKAMH €KC-
MEPUMEHTAJILHOTO TeCTy BaHHS padialliifHO -3aXHCHUX BIaCTHBOCTEH MaTtepiaiB. [IpoananBoBa-
HO pe3yJIbTaTH TeCTyBaHHS KOMIIO3WTIB i BIUMB IX OyOBH Ha pamiallifHO -3aXMCHI XapaKTepHc-
THKH JOCHiDKeHUX MatepianiB. [TokazaHo, mo pajianiifHo-3axucHa e eKTUBHICTh KOMITO3UTIB
neBHoi Oynosu Ha 30...40% Buma 3a Ty, Ky Mae amoMiHiil. [le mae 3mMory abo 3HH3UTH Bary
papialifHO-3aXICHOT CTPYKTypH 3a 30epeKeHHs e() eKTMBHOCTI 3aXICTy Ha PiBHI aMOMiHit0, a60
TiIBULIMTH €() eKTHBHICTh 3aXUCTY 32 HE3MIHHOI Baru i€l CTpyKTypH.

PE3IOME. O60CcHOBaHO 11€J1eCO00pa3HOCTh pa3pabOTKU OHOTO W3 BHJIOB HOBEHIIMX BbI-
coK03(]() eKTUBHBIX PaJMAOHHO -3aIIUTHBIX MATCPHAJIOB — MHOTOCJIOHHBIX KOMIIO3UTOB THIIA
“nerxkuil MeTasw1 + TsKenbli Metaiur”. IlpuBeeHpl XapaKTepUCTUKI BHY TPEHHEH apXUTEKTy pbl
KOMI03uTOB Al-Pb, H3roTOBJIEHHBIX TOCIIEI0BATEIHHBIM IPUMEHEHUEM BaKy YMHO U 00bIYHO#
atMocepHO# npokaTku. ONHCAaHBI PA3IHIUSI MEXKAY PAIHOU30TOTHON M yCKOPUTEIIHHON METO -
JUKaMHU JKCTIEPUMEHTAIBPHOTO TECTHPOBAHHS PaJHAllMOHHO -3aI[UTHBIX CBOWCTB MaTepHaJoB.
IIpoananu3upoBaHbl pe3yIbTaThl TECTUPOBAHKA KOMIIO3UTOB U BIUSHUE WX CTPOCHMS Ha pajua-
LUOHHO-3aIIUTHBIE XapaKTEPUCTUKU UCCIEAOBaHHBIX MaTepuasoB. IlokazaHo, 4To paaualoH-
HO-3aIIUTHAS 3 (PEKTHBHOCTh KOMIIO3UTOB OTIpeieieHHOTO cTpocHus Ha 30...40% BEIIe TOM,
KOTOPYIO IMECT AIOMHMHUI. DTO JaeT BO3MOIKHOCTD MM CHH3HTH BEC PaIMAIFio HHO -3allTUTHOM
CTPYKTYPHI TIPH COXpaHEHMH () EKTUBHOCTH 3aIUTHl HA YPOBHE AJFOMHHHS, WM TIOBBICUTH
3(heKTUBHOCTD 3aIIMTHI TIPH HEM3MEHHOM Bece ITOH CTPYKTYPHI.



SUMMARY. Expedience of development of one of the types of innovative high perfor-
mance radiation-protective materials — multilayer composites of type “light metal + heavy
metal” is substantiated. The characteristics of the internal architecture of composites Al-Pb
made by the consistent application of vacuum and normal atmospheric rolling are shown. The
differences between the radioisotope and accelerator techniques of experimental testing of the
radiation-protective properties of materials are described. The results of composites testing and
influence of their structure on the radiation-protective properties of the materials studied are
characterized. It is shown that the radiation-protective efficacy of composites of a certain struc-
ture is by 30...40% higher than of the aluminum. This gives the opportunity either to reduce the
weight of radiation protective structure while maintaining the effectiveness of the protection at
the level of aluminum or to increase the effectiveness of protection at a constant weight of the
structure.

Balitskii O. 1., Koliesnikov V. O., Eliash Ya., and Havryliuk M. R. Peculiarities
of fracture of hydrogenated high- nitrogen manganese steels
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PE3IOME. BusiBneHo, 10 Mi 4ac TepTs KOUEHHS IHTCHCHUBHICTh 3HOIYBAHHS HABOIHE -
HUX 3pa3KiB BUCOKOA30THUX MapTaHLeBUX CTaJlel yI’ITepo BUIIA, HDK HEHAaBO JHEHUX. 31 301b-
IICHHSAM IHTCHCHBHOCTI 3HOIIYBaHHS CTIOCTEPIrajy 3MiHy KOJBOPY MOBEPXHI TepTsS KOHTPTLUIA
Ta PO3MIpPIB MPOAYKTIB 3HOIIYBAHHS. 3OBHIIIHIA BUTIJIA] HEHABOJHCHUX Ta HABOJHCHHX MPO-
JyKTIB 3HOIIYBAaHHS CYTTE€BO BiMpi3HAETHCS (OUMMI Ta TeMHHMH KOJIip, BimmoBigHO). MikpoTBep-
JUCTh HABOJHEHOTO TIapy ctanoBuia 7,6...8,2 GPa, a mapy 3i 3pyHHOBaHUX JUBSIHOK 4,2...4,9
GPa. VY 3pyiiHOBaHMX MiJSIHKaX, 1[0 MalOTh O3HAKU TETUIOBOTO CXOTUTFOBAHHS, CTIOCTEpiram
MiIBULICHUH BMICT KapOiZoyTBOPIOBABLHUX €JIEMEHTIB (30Kpema Mo), 1m0 MiaTBepKye MpUC-
KOPCHHS py HY BAHHS JOCJI/DKEHUX BUCOKOA30 THHX CTallell B YMOBAX TePTs KOYCHHS Ha AUISHKAX,
30araueHIX KapOimamu.

PE3FOME. BpIsiBI€HO, 4TO IIpU TPEHUU KAUCHUS MHTCHCUBHOCTh M3HALIMBAHUS HABOJO-
POXKEHHBIX 00pa3lioB BHICOKOA30TUCTBIX MAPTaHIICBBIX CTAJICH B ISATh pa3 BBIIE, YeM HEHABO-
nopoxkeHHbIX. C yBeIMueHNeM WHTCHCHBHOCTH M3HOCA HAOJIOa M3MEHEHUE I[BETA TOBEPX-
HOCTH TPEHUS Ha KOHIPTEJE U pa3MepoB MPOIyKTOB U3HOCA. BHEeTHMIA BT HEHABOI0OP 0’KEHBIX
Y HaBOJOPO>KEHHBIX MPOJIYKTOB U3HOCA CYLIECTBEHHO OTM4aeTcs (Oesiblii 1 TEeMHBIH IIBET CO-
OTBETCTBEHHO ). MHUKPOTBEPIOCTh HABOIOPOKEHHOTO Cliosi coctapisuia 7,6...8,2 GPa, a ciost u3
paspymieHHbIX yuactkoB 4,2..4,9 GPa. B paspyiieHHBIX yyacTKaX, MMEIOIMX MPHU3HAKH TeTl-
JIOBOTO CXBAThIBAHMS, HAOJIOJa M MOBBIIIICHHOE COJICpIKaHNe KapOU000pasyoiX JIeM HTOB
(B wactHocTd MO), 9T0 TOATBEpPIKIACT MHTCHCHBHOE Pa3pyIICHHE HCCIEIOBAHHBIX BBICOKO-
A30TUCTHIX CTAJICH B YCIOBUSAX TPCHHS KadeHHUS Ha yUacTKaX, 000TaleHHbIX Kap OuIaM H.

SUMMARY. It was found that during rolling friction the intensity of wear of the hydro-
genated specimens of high-nitrogen manganese steels is five times higher than of the non-
hydrogenated specimens. With the increase of the wear intensity the colour change of the coun-
terbody friction surface and the sizes of the wear products were observed. The intemal view of
the non-hydrogenated and hydrogenated wear products & significantly different (white and dark
colours correspondingly). Microhardness of the hydrogenated layer (dark colour) was 7.6...8.2
GPa and of the layer with destroyed sections (dark) — 4.2...4.9 GPa. In the fractured areas with
signs of thermal setting the increased content of carbide-containing elements (in particular of
Mo) was observed, thus proving the intensive fracture of the investigated high-nitrogen steek
under rolling friction in the carbides-enriched areas.

Usov V. V., Rabkina M. D., Shkatulyak N. M., and Cherneva T. S. The fractal
dimension of grain boundaries and mechanical properties of the oxygen
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PE3IOME. BukoHaHO KiMbKICHUH (hpaKTabHUIN aHAI3 MeX 3epeH MIKPOCTPYKTYpH CTali
Jc m’stm kucHeBHX OaNioHIB 3 TepMiHOM eKciutyatamii Big 18 mo 55 pokiB. ®@paxrampHy ix
PO3MIPHICT BU3HAYEHO METOIOM HaKJIaJaHH Ha 300pakeHHs BUOPaHOT MEKi KBAJ[paTHHX OCe-
PEeIKiB PI3HOTO PO3MIPY 3 MiAPAXYHKOM KUTBKOCTI TOYOK iX MepeTHHy 3 Iieto Mexero (box-



method). BectanoBneHo kopesusiiiiiHi 38’13k GpakTanbHOT pO3MIPHOCTI MEX 3epeH 3 yIapHO
B’S3KICTIO, PyHHIBHAM THCKOM 1 TPaHMICIO TeKydO0CTi. 3HAWICHO BINIOBINHI pIBHAHHS perpecii.
[poananizoBaHO MeXaH{3MH Py HHyBaHH, OB sI3aHi 3 ()PAKTAIBHOIO PO3MIPHICTIO MEX 3ePeH.

PE3IOME. BpINONHEH KOJMYECTBEHHBI (PpakTadbHBIM aHANM3 TPaHMI[ 3€PEH MHUKPO-
CTPYKTYpHI cTaiu JIc MATH KUCTIOPOAHBIX OAJIIOHOB CO CPOKOM IKCIUTyaTalyu oT 18 1o 55 7er.
®paxranbHas pa3MEPHOCTb IPaHMI] 3ePEH OMPEJIEICHa METOI0M HAJOKEHMs Ha M300paskeHHe
BBIOPAHHOH IpaHUIIBI KBAJPATHBIX TYECK PA3IMYHOTO pasMepa U MOJICICTOM KOJIMYECTBA TOUEK,
KOTOPBIE C HeH MepeceKatoTCsl. YCTaHOBIICHA TECHAsl KOPPEJIIIMOHHA CBA3b (PpakTabHON pa3-
MEPHOCTH TPAHHII 3€PEH C yAAPHOH BA3KOCTHIO, Pa3pyIAIONIAM JABICHUEM U TPEMCIOM TEKy-
yecTd. HaiifieHbI COOTBETCTBYIOMINE ypaBHEHHS perpeccuu. [IpoaHamm3upoBaHBl MeXaHU3MBI
paspyIIeHus, BEI3BaHHBIE (PPaKTAIBHOM pa3MepHOCTBIO IPAHHII 3ePEH.

SUMMARY. The quantitative fractal analysis of the grain boundaries of Jlc steel micro-
structure of the five oxygen cylinders with a service life from 18 to 55 years was performed. The
fractal dimensions were found by means of superimposition of square cells of different size on
selected grain boundary and count of the number of points of intersection with the chosen boun-
dary (box-method). A strong correlation between the fractal dimension of the grain boundaries
and impact toughness, fracture pressure in hydraulic tests and conditional yield strength were
found. The corresponding regression equations were obtained. The mechanisms of fracture due
to the fractal dimension of the grain boundaries were discussed.

Barna R. A., Popovich P. V., and Vovk R. I. The influence of operating
environments on fatigue crack grown resistance of steels for elements
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PE3IOME. BcTaHOBIEHO, IO i BIUIMBOM EKCIITyaTalliifHUX CEpeJOBHI IIBHIKICTH
PO3BUTKY TpimuHOMOAIOHUX AedekTiB y cTamsix CT. 3 Ta 20 Moske 3pocTaTit mpubIM3HO Bi 5 0
25 pa3iB MOPIBHSAHO 13 BUITPOOYBAaHHIMH Y TOBITPi. [Ipy 1IbOMy HeraTWBHA Jiisl CEPEOBUINA HA
OTip MONIMPEHHIO TPIIIMH MOCHFOETHCS Y TaKid MOCHIIOBHOCTI: OpTraHiuHe JOOpHBO (THIN) —
cyJshat aMoHit0 — HITpopoCKa.

PE3FOME. YcTaHOBIIEHO, YTO TOJ BIMSHUEM SKCIUIYaTAlIMOHHBIX CPEJl CKOPOCTh pocTa
TpemuHONIO N0 OHBIX fe( ekToB B cTamix Cr.3 Ta 20 MoKeT BO3pacTaTh MPUOIM3UTENHHO OT 5 10
25 pas. IIpu 3ToM HeraTMBHOE BO3JICHCTBHE CPEIbl HA COIPOTHBICHUE PA3BUTUIO TPELIUH yCU-
JIMBaeTCs B TAKOW IMOCJIE0BATEILHOCTU: OpTaHMUeCcKoe ya00peHne (THOM) — cynb(aT aMMOHUS
— HUTpOG OCKa.

SUMMARY. The significant effect (approximately from 5 to 25 times) of operating envi-
ronments on the crack-like defect growth rate in steels Cr.3 and 20 has been found. In this case
the negative environmental effect on crack growth resistance of given steek increases in the
following sequence: organic fertilizer (manure) — ammonium sulphate — nitrophoska.
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