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SUMMARY. Base ideas about processes in the system “deformed metal-hydrogen” which
characteristic feature is the close interaction of hydrogen moving to metal and accumulation of damages are
described. The features of methodological and methodical aspects of the estimation of hydrogen influence
on physicomechanical properties of materials due to hydrogen unique abilities — extremely high diffusion
mobility in a solid and active localization in the defects of structure are presented. Within the frames of
continuum mechanics of damages the problem about diffusion hydrogen penetration through a loaded metal
is formulated and described. Unlike the known McNabb model the given mathematical description of
damages action as hydrogen traps considers the effect of mechanical loading on material. In the problem
formulation the influence of damages on change of surface concentration of hydrogen during saturation is
presented. Calculation data and experimental results, received in cathode hydrogenation of deformed steel
specimens in acid and neutral environments are compared. Analytical results describe well the complicated
character of the influence of stress level on hydrogen permeation of steel.
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kBasihepmiitHoro HabmmkeHHs. Taki MOTEHIIaTN BPaXxOBYIOTh KOPOTKOTPHBAJII MI>KATOMHI B3a€EMO-
Iii, a TAKOXX BHECKH B CHEPrii0 3B 53Ky, 3yMOBIICHI JEJIOKAII3AII€I0 1 TIEPEHECCHHSIM €JIEKTPOHHOTO
3apany. lle mae MOXIMBICTE MOAENIOBAaTH CTPYKTYpHI TpaHchopMmamii MeTaliB y IMIHPOKOMY
Jliana30Hi KOHIIEHTPAIliil BOIHIO.

SUMMARY. The paper contains the results of modeling of phase transformations in systems
Fe-H, V-H, Ti-H, Mg-H using N-body potentials constructed on the base of quasifermion approxi-
mation. The potentials take into account short-distance interatomic interactions together with the
contribution to the bonding energy caused by the electron delocalization and charge transfer. It
allows us to simulate the structure transformations of metals in the wide range of hydrogen
concentrations.
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MYBaHHS 3apOJKIB MeTaxeBoi (a3u; BUAUICHHS BOIHIO Yepe3 MOBEPXHEBI OCTPIBI MeTaneBoi (a3u
3a JIIMITYIOYOTO BIUIUBY HIBUAKOCTI necop6Ouii. Ilix wac BumineHHS BOAHIO 3 YaCTKOBO TiJPOBAHOIO
MarHiro mepmia i3 crafiil, sIK MpaBmIO, BIACYTHS. BcTaHoBieHO, IO BIUIMB iHIIMX peakiiii Ha 3a-
rajgbHy HMIBUAKICTH Jerasamii, MpuHaliMHI, CHIBHO MOCTYMAEThCS AecopOuii 3 moBepxHi o-Mg. OT-
PHMaHO OIIIHKM MapaMeTpiB, IO BIUIMBAIOTH Ha JecopOmiliHy KiHeTHKy. IlokazaHo, mo mis aHamizy
KiHeTHKH BHAUTEHHS BoAHIO 3 MgH) Bubip hiznuHo 00rpyHTOBaHHX MOJenel Mae OibII IepeBardy,
HDK miaxin ABpami—Epodeesa.

SUMMARY. Results of a systematic study of decomposition kinetics of stoichiometric and non-
stoichiometric magnesium hydride are presented. By means of TDS in barometric modification and
mathematical simulation it was shown that hydrogen desorption from MgH, passes in two stages:
formation of the metal phase nuclei; hydrogen desorption through surface islands of metal phase
under the condition of limitation by surface recombination rate. In the case of desorption from



partially hydrogenated magnesium the first stage is usually absent. It was found that the influence on
overall reaction rate of other reactions is, at least, much smaller than the influence of desorption
from the a-Mg surface. Estimations of parameters influencing desorption kinetics are obtained. An
advantage of reasonable physical assumptions for the analysis of hydrogen desorption from MgH,
compared to prevailing Avrami-Yerofeev approach is shown.

Denysov Ye. A., Kordiumov A. A. and Kompaniets T. N. Hydrogen transport in film
coatings from metals, semi-conductors and dieleCtriCs...........eevruuriiriiiieriiieeniie e 36

PE3FOME. Po3rinsHyTO NMPOHUKHEHHS BOAHIO KPi3h IUIIBKH IPOCTHX METAIIiB, HAaIliBMETANIB,
HaMiBIOPOBIHUKIB Ta AieNeKTpukiB. [IpoaHanmizoBaHO B3a€MO3B’A30K MapaMeTpiB, IO OIMKCYIOTH
azcopOIiio i TPaHCIOPT BOAHIO B IIMX MaTepiajax, 3 iX eIeKTPOHHOI0 CTPYKTyporo. BcranosieHo,
IO TYCTHHA CJICKTPOHHUX CTaHIB Ha piBHI PepMi € OCHOBHHM (hakTOpoM, IO BU3HAYAE EHEPTii0
aKTHBAIl Ta TEIIOTy XemocopOmii BomHIO Ha TBepaux Mertanax. HailedexTuBHimmM 3axucHEM
MIOKPUBOM € IITIBKU 3 HITPUAY THTAHY.

SUMMARY. Hydrogen permeability through a film of simple metals, semi-metals, semi-
conductors and dielectrics has bee considered. Interrelation of the parameters that describe the
adsorbtion and transport of hydrogen in these materials with their electronic structure has been
discussed. It has been found that the density of electron Fermi states is the main factor, determining
the value of activation energy and hydrogen chemical adsorption heat on solid metals. The most
effective protective coatings are the titanium nitride films.
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PE3FOME. HaBeneHo pe3yabTaTH AOCIHIIXKEHb BIUIUBY BOAHIO BHCOKOro Tucky (80 MPa),
pamiorennoro *He (3a xonmenTpamiit 1o 130 appm) Ta ix cymicHoi Aii Ha MexaHidHi BIACTHBOCTI Ta
crpykrypy cram 12X18H10T B intepBam temmeparyp 293...873 K. OmmcaHo METOIWKy BHUIIPO-
GyBaHp 3paskis, mo MicTsaTs “He. BeTaHOBIEHO, MO BOAECHD, “He pasoM HECYTTEBO BILIMBAIOTH Ha
PAHKIIO MIIHOCTI 3pa3KiB. 3 BBEICHHAM pagiorenHoro “He y CTamb METONOM “TPHTiEBOro TpIOKa”
30UIBIIYEThCS TPAHUI TEKYJOCTi. 3MIITHEHHS CTai, CIPUYMHEHE T'eJlieM, IMiJCHIIOETECS 13 pOCTOM
Temmeparypu i kommenrpamii “He, a mpu 873 K CYmpOBOMKYEThCS CYTTEBHM OKPHXUCHHSM.
Haseneno pesynsTati hakTorpadiqHOro aHaii3y 3pa3kiB, BUIPOOYBAaHHX 32 Pi3HUX YMOB.

SUMMARY. The paper presents research results of the influence of high-pressure hydrogen
(80 MPa), radiogenic *He (concentrations up to 130 appm) and their joint effect on mechanical
properties and structure of 12X18H10T stainless steel in the temperature range from 293 to 873 K.
The preparation of *He-containing specimens, technique and results of tensile tests in high-pressure
hydrogen and inert gas are described. Hydrogen, *He and joint hydrogen + *He effects did not
significantly affect the ultimate strength (o.;) of specimens over entire temperature range Saturation
of the specimens with radiogenic *He caused the increase in the conventional yield strength over
entire test temperature range, as well as the essential embrittlement of steel at 873 K. Results of
fractographic analysis of specimens tested in various conditions are presented.

Tkachov V. L., Ivaskevych L. M., and Mochulskyi V. M. Temperature dependences
of mechanical properties of austenitic and martensitic steels in hydrogen............cc.cccooeenneen. 53

PE3FOME. B untepBane temneparyp 293...1073 K, masnenuii Bogopoaa 0...35 MPa, cko-
pocreit pacrsoxenus 0,01...100 mm/min u ammumtyn aepopmammu 0,8...1,6% wuccnenoBano
BIIMSTHAE BOJOPOAHOM arMoc(ephl M MPeaBapUTEIFHO PACTBOPESHHOTO BOJOPO/JA Ha XapaKTEPUCTUKI
KPaTKOBPEMEHHOM CTaTUYECKOM NPOYHOCTH, TPEHUIMHOCTOMKOCTU M MAJIOLUKIOBOH JOITOBEYHOCTH
CTajeii MAapTEHCUTHOTO M AYCTGHHTHOTO KJIACCOB. YCTAHOBJICHBI CKOPOCTHBIE ITapaMeTphl
Harpy)KeHHsI W YCIOBHS BO3JCHCTBHS BOJOPOJA, BBI3BIBAIOINNE MAKCHMAJIBHYIO BOJOPOJHYIO
JeTpajaliio KaxJIoro martepuana. [IpoaHanm3upoBaHO BIMSHHE XUMHYECKOTO COCTaBa H
CTPYKTYpPHOTO COCTOSIHUSI Ha CTENEeHb OXpYHNUUBAaHHA U (pakTorpaduueckue OCOOCHHOCTH
pa3pymeHus cTajgel B IPUCYTCTBUH BOJOPOAA.

SUMMARY. The influence of gaseous and internal hydrogen in the temperature range
293...1073 K, hydrogen pressure 0...35 MPa, deformation rate 0.01...100 mm/min and deformation
amplitude 0.8...1.6% on the tensile test properties, fracture toughness and low-cycle durability of
martensitic and austenitic steels has been investigated. The test strain rate and hydrogen effect that
cause the maximum hydrogen degradation have been determined. The influence of chemical
composition and structure state on the hydrogen embrittlement and fractographic peculiarities in the
presence of hydrogen have been analyzed.
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PE3IOME. Busuany BIUIMB HakjIelly HA TIOBEAIHKY BOAHIO B HM3BKOBYIVICLIEBIH HM3BKOJIErOBAHIi
cram 0,25C-1Cr—1Mn—1Si—INi migBUIIEHOi MIIHOCTI TICIs PI3HOMAHITHHX TepMOOOpoOoK. 3a
pe3yibTaTaMy BHMIPIOBAaHb IPOHMKHEHHS BOAHIO BH3HAUaIM IparTdacTuil koedimieHT mugysii BOmHIO,
e(peKTHBHICTh 3aXOIUICHHS BOAHIO ACTKAMU 1 YTBOPEHHSI BHYTPIIIHIX TPIIMH IS 3pa3KiB, AedopMoBaHIX
JIPOOHHOCTPYMUHHIM OOyBAHHSM, IMKIIYHAM pO3TSATOM-CTHCKOM 1 pPIBHOMIPHHM pO3TSTOM. Bmpm
nedopmariii He BIUTHBAa€E HA 3HAYEHHS IpaTdacToro Koedinienra audysii B OeltHiTHIN cTpykTypi. Bei Bumn
nedopmarii 30LTbIIyBaIM e(heKTHBHICTH MTACTOK, SIKA BigmOBinama aedopMartii IpaTki OeiHITY HaKIeIoM.
Bun nedopmanii Bi3HauaB MOpQOIOrito BHYTPIMIHIX BOJHEBUX TPILIMH y3/I0BXK CMYT KOB3aHHS B METAI1.

PE3IOME. V3ywanu BNUsHUE HaKJIella HA TMOBEJECHHE BOAOPOJA B HU3KOYIICPOAMCTOH HH3KO-
nerupoBanHoi cramu 0,25C—1Cr—1Mn—1Si—INi MOBBIIIEHHOH MPOYHOCTH IOCTAE PA3IHYHBIX TEPMO-
obpaborok. o pesympTaTam m3MepeHMi TPOHUKHOBEHHMS BOIOPOZA ONPEE/SUIN PEHIeTIaThIil Kodhdu-
mvieHT g dy3un Bomopona, 3hPEKTHBHOCTH 3aXBaTa BOIOPO/IA JIOBYIIKAMHU M 00pa30BaHNE BHYTPCHHHX
TPEIIMH i 00pas3ioB, AeOPMUPOBAHHBIX APOOECTPYHHONH O0OpaOOTKOW, MUKIMYESCKUM PACTSHKEHHEM-
CKAaTHEM M paBHOMEPHBIM pacTsbkeHHMeM. Bun medopmammm He BmusiT Ha 3HAYEHHE PEIIETYATOro
kodpdummenta mupdysm B OeHHWTHON CTpykType. Bcee Bumel gedopMamyy — yBeTMYMBAIM
3¢ heKTHBHOCTE JIOBYIIEK, KOTOpasi COOTBETCTBOBaNA Ae(opMaIy PEeIIeTKH OeHHWTa HawternoM. Bun
nedopMalil  ONpeAeNsiT MOPQONOTHIO BHYTPEHHHUX BOJOPOIHBIX TPEIIMH BAOTH JIOKAIBHBIX IIOJIOC
CKOJBKESHUS B METaJLIE.

Bulyk I. I., Markovych V. I., Trostianchyn A. M., and Chervatiuk V. A. Hydrogen-induced
phase transformations in Sm—Co alloy under influence of ultrasound............ccoccceeieeniinnienne 71

PE3IOME. MeTonoM peHTTeHOBCKOTO (Pa30BOTO aHAIIM3a UCCIECIOBAHO OCOOCHHOCTH BIUSHHUS
yapTpa3Byka gactotoif 44 kHz na B3anmopneiicTBre ¢ BogoponoM ciuiaBa Ha ocHoBe SmCos (SmCos —
npuMecs) mpu Temmeparype no 1223 K mox maBnenmem Boxmopoma 200... 500 kPa B ycmoBmsix
THAPHPOBAHUS, IOUCTIponopHuoHnpoBanns. [lokazano, uro mpu 473 i 773 K mpumecnas ¢asa
IpeBpamaercss B  HEUACHTU(QUIMPOBaHHBIE TNPOXYKTH; mpu 913 K cmmaB  wactwaHO
mucnponopuuonupyer Ha SmH, u Co. Ilocne Beigepxkn npu 913 K crenens AncponoproHApo-
Bauus pacrer. Berme 1173 K mnentudunuposano SmCos, SmH, u SmyCoyr. YiasTpassykoBas
00paboTKa yCKOpsIeT HHIIUUPOBAHHEIE BOJOPOAOM (a30BbIe IIPEBPAIICHHSI.

SUMMARY. The features of ultrasonic influence of a frequency of 44 kHz on interaction with
hydrogen of the alloy based on SmCos (SmCos — impurity) compound was studied by means of the
X-ray phase analysis at the hydrogen pressures of 200...500 kPa and temperatures up to 1223 K
under hydrogenation, disproportionation conditions. It was shown, that impurity phase transforms
into unidentified products at 473 and 773 K; the alloy partially disproportionates into SmH, and Co
at 913 K. The disproportination rate increases with exposure at 913 K. The phases SmCos, SmH;
and Sm,Co;; were determined at temperatures above 1173 K. Ultrasonic treatment accelerates
hydrogen-induced phase transformations.

Miakush O. V., Verbovytskyi Yu. V., Berezovets V. V., Yershova O. H., Dobrovolskyi V. D.,
and Kotur B. Ya. Sorption-desorption of hydrogen with alloys based on ErNi, compound......76
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Henust ErNi, npu 3ameniennn Er va Y u Ni Ha V 1 onpeneneHs! UX BOAOPOACOPOIMOHHBIE CBOHCTBA.
PeHTreHOCTpYKTYypHBIM METOIOM HM3y4€HO KPHCTAIMYECKYIO CTPYKTYPY MCXOMHBIX COSAMHEHHH U
UX HACBHIMIEHHBIX TUApUAOB. [loka3zaHO, YTO 3TH COEIMHEHMS MOTJIONMIAIOT BOJOPOA IPH AABJICHUU
0,1...0,12 MPa 6e3 amopdmzarm. MakcumainbHast BogopoacopOonHas eMkocts (3,4 at.H/fu.)
ompenenena it coemuHeHUS ErogsYosNix. TepmMudeckyio cTaOHIBHOCTH THAPHIOB ONpENeIIsUIN
METOJOM TEepMOJECOPOIMOHHON CHEKTPOCKOMHMU B aTMocdepe BOJOpOAA CO CKOPOCTBIO HArpeBa
5°C/min. Hesnaunrensnoe 3amemenne Er Ha Y m Ni Ha V Beder K yiIydIIeHHIO IapaMeTpOB
copOIMu-aecopOIy BOIOPOAA IS STHX COSIHMHCHHMN.

SUMMARY. Hydrogenation properties of the pseudobinary ErNi-based Laves phases
obtained by substitution of Er for Y and Ni for V have been determined. Crystal structure of both
initial compounds and their saturated hydrides has been studied by X-ray diffraction method. It
is shown that these compounds absorb hydrogen at a pressure of 0.1...0.12 MPa without
amorphysation. Maximum hydrogenation capacity (3.4 atH/fu.) has been found for
Eros5Y0,15Ni, composition. Thermal stability of the hydrides was studied by thermal desorption
spectroscopy in hydrogen atmosphere at heating rate 5°C/min. Insignificant substitution of Er by
Y and Ni by V leads to improvement of hydrogen sorption-desorption characteristics for these
compounds.
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PE3FOME. WccnenoBaHbsl IpPOLECCH TEPMOAECOPOIMM BOAOPOAA M THAPHAHOTO AUCIIPO-
MOPIIMOHUPOBAHUS HHTepMeTadeckux coenuneHnit Zr;FeO, (x = 0...1,0) B 3aBHCHMOCTH OT CO-
neprkaHust kucnopona. C yBelMUeHHEM cofiep kaHus Kucnopona B oopasmax Zr3FeO, ymeHbmaercs
UX CKJIOHHOCTB K JIMCIIPOIOPLMOHMPOBAHUIO IIPH KOMHATHOI TeMnepatype. IToka3aHo, 4To Xapakrep
TEpPMOZICCOPOLIMM  BOAOPOZA B BakyyMe€ W JMCHPONOPLMOHMPOBAHMS B BOJOPOAE IPU  BBICOKHX



Temreparypax Juist 00pasioB Zr3FeO, CyIeCTBEHHO 3aBUCHT OT COZIEPYKaHUs KUCIOPO/Ia.

SUMMARY. Thermal desorption properties and hydride disproportionation processes of the
Zr3FeO, (x = 0...1.0) intermetallic compounds in dependence on oxygen content have been studied.
Increase of the oxygen content in the Zr;FeO, alloys leads to the decrease of their tendency to
disproportionation at room temperature. It has been shown that both hydrogen thermal desorption in
vacuum and disproportionation in hydrogen at high temperatures of the Zr;FeO, alloys substantially
depend on oxygen content.
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PE3FOME. Ha ocHOBI y3araabHEHHS pe3yJIbTaTiB JOCHTIPKEHb 3alIPOIIOHOBAHO KIIACH(IKAIII0
KOHCTpPYKIIIIHUX CcTaseil 3a BOXHEBOIO TPUBKICTIO, 3aBISKH YOMY MOXHA IIPOTHO3YBATH iX KOpO3ilHy
MIOBEIIHKY Ta BUKOPHCTOBYBATH B MAIIMHOOYIyBaHHI.

SUMMARY. On the basis of performed researches the structural steels classification by
hydrogen resistance has been present. The possibility to predict hydrogen resistance of structural
steels and their usage in engineering has been shown.

Babii L. O., Student O. Z., Zagorski A. and Markov A. D. Creep in hydrogen
Of 2.25Cr—Mo0 StEEl 1N SETVICE......oiuiiiiiiiiiiiiiiiiiciicii e 91

PE3FOME. 3a pe3ynpraTamMu uccienoBanuid cramy tuma 2,25Cr—-Mo Ha mon3ydecTb yCTaHOB-
JICHO, YTO CTAaOWMIM3MPOBAHHAs CKOPOCTh MOJ3Yy4eCTH B Ta3000pa3HOM BOAOPOJE IPEBBIIIAET
HaOJIOMAaeMyl0 Ha BO3AyXe Ui MeTaila B HCXOJHOM COCTOSHHM M IIOCNE OJKCIUIyaTaluW B
TEXHOJIOTHIECKOM TIpoLecce IMAPOKPEeKHHra HeTr. DTO CBHAETENBCTBYET, BO-NIEPBBIX, O TOM, UTO
BO BpeMs OKCIUTyaTalMH MeTajula €ro CBOWCTBA, KOTOpPBIE OOECTIeuMBaIM pPabOTOCHOCOOHOCTH
BHauaJie SKCIUTyaTal[lH, MCYEPIBIBAIOTCS, a BO-BTOPHIX, O BIMSHUM BOAOPOJA KAaK Ha JETpajalivio,
Tak ¥ Ha non3ydects. MaTencudunupys audQy3noHHbIe IPOLECcCh, BOAOPO YCKOPSET IeTpagaIiuio
MeTallla ¥ 00JIerdaeT Moi3y4ecTb.

SUMMARY. 1t was revealed that a secondary creep rate in hydrogen is higher than that in air
for 2.25Cr—Mo steel in the as-received state and after service in oil hydrocracking process. It means,
firstly, that serviceability of steel during service is exhausted. Secondly — that hydrogen
simultaneously affects the degradation and creep processes. The hydrogen intensifies the diffusion
process and consequently accelerates the steel degradation and facilitates the creep process.

Tsyrulnyk O. T., Nykyforchyn H. M., Petryna D. Yu., Hredil M. 1., and Dzioba 1. M.
Hydrogen degradation of durable operated steels of main gaspipelines...........ccceeevvveeernuneeennns 97

SUMMARY. Degradation of the mechanical and corrosion properties of gas pipeline 17I'C steel after
its service for 28-40 years has been investigated. Simultaneous decrease of strength and hardness, on the
one hand, and impact strength and fracture toughness, on the other, has been shown. Consequently, the
parameters of brittle fracture resistance are the most sensitive to in-service degradation of metal.
Degradation of the steel causes the increase of strain-hardening coefficient and the appearance of the
horizontal yielding section of the stress-strain diagram and also causes its sensitivity to hydrogen
embrittlement which increases with service time. The role of absorbed hydrogen, which changes the
mechanism of strain ageing and causes damages in steels and deterioration of their mechanical and
corrosion properties is analyzed. Possibilities of usage of polarization resistance are shown not only for
monitoring the corrosion state of pipelines but also for prediction of the change of mechanical properties
during service.

Ivanova S. V. Possibility of defects evolution in zirconium items of reactors in the process
of long storage before and after OPEration .............ccocueevieiniiriiiniiieniieeniceeeeeceee e 105

PE3IOME. BcraHOBIEHA MOXIUBICTD PO3BUTKY TEXHOJOTIYHHUX Ne(EKTiB (TPIMIKMH) y HMHUPKO-
Hi€BHMX BHpOOax ijJ 9ac TPUBAJIOTrO 30€piraHHs IO BCTAHOBJICHHS B PEAKTOP IIif JI€I0 3aJIHIIKOBHX
HanpyXeHb 1 BoAHIO. Po3risiHyTO yMOBH 30€piraHHs MIiCIsl eKCINTyaTalii IUPKOHIEBUX BHUPOOIB aK-
THUBHHX 30H PEAaKTOpIB HA TEIUIOBUX HEHTPOHAX y BOJI OacelHIB BUTPHMKH IIPH PEaKTOPax i B CXO-
BUIIAX BiANIPAIibOBAHOTO SAEPHOTO MATKBA 1 MOKA3aHa MOXKINBICTS ITOATBIIOr0 HABOAHIOBAHHS IIHX
BUp0OiB mix gac 30epiranHs. J{ocmiIpKeHO BIDIMB BOAHIO, HOTIMHYTOrO i Yac 30epiraHHs, Ha Tpi-
MIPHOCTIMKICTh NIMPKOHIEBUX BHUPOOIB 1 PO3BUTOK B HUX MAE(PEKTIB BHACIIIOK CIIOBLIEHEHOTO
TiAPUAHOTO PO3TPiCKyBaHHS.

SUMMARY. Possibility of evolution of the manufacturing defects (cracks) in zirconium items in the
process of their long-term storage before loading into a reactor under the effect of residual stresses and



hydrogen available in them after fabrication was established. The storage conditions after operation of
zirconium items of the reactor core of light-water reactors in water of the cooling ponds at atomic station
and in spent-fuel storages were considered and possibility of further hydrogenation of these items during
storage was shown. Influence of hydrogen absorbed in the process of storage on fracture toughness of
zirconium items and defects evolution in them under delayed hydride cracking were studied.

Vytvytskyi V. 1. Experimental and analytical assessment of the high- pressure hydrogen
influence on the low-cycle fatigue of StEElS ......cccuuiiiviiiiriiiiiiiiie e 110

PE3FOME. YcTaHOBIICHBI KOPPENAIMK MEXIy BIMSHHEM Boaopoxa raBinenueM 35 MPa Ha
MAJIOIMKJIOBYIO YCTaJOCTh IIATHAALATH KOPPO3HOHHO-CTOMKHMX CTaleli M UX MCXOAHBIMH Me-
XaHUYECKIMHU XapaKTEePUCTHKAMH M KO3 GUIHUEHTOM CTaOMIBHOCTH aycTeHura A,. Marepuaisi ¢ 4,
< 1 xaracTpoduIecKu AETpagupyioT B Bogopoze. [IpeanokeHsl 3aBUCHMOCTH, KOTOPBIE MTO3BOJISIOT
aJeKBaTHO PAHKHUPOBATH CTATH C PA3IMYHBIMU CTPYKTYpaMH IIO CONPOTHBICHHIO BOAOPOLY M
PeryaupoBaTh BOAOPOAOCTOMKOCTD CTANICH JETUPOBAHUEM.

SUMMARY. Correlations between the effect of hydrogen of a pressure of 35 MPa on low-cycle
fatigue of fifteen corrosion-resistant steels and their initial properties and also a factor of austenite
stability 4, have been evaluated. Materials with 4,<1 fail catastrophically in hydrogen. Dependences
that allow the adequate ordering of steels with different structures by their resistance to hydrogen
effect and regulation of hydrogen resistance of steels by alloying and heat treatment have been
proposed.

Bondarenko T. V., Rachuk V. S., and Kholodnyi V. I. On selection and serviceability
of materials 1N MYATOZEN ....ceeviiiiiiiiiee e e eaaee e 113

PE3IOME. JIns KOHCTPYKIIKHUX MaTepialiB, M0 HAWYACTIIIE BUKOPUCTOBYIOTH Yy PAKETHOMY
JIBUTYHOOY[yBaHHI, ITOKa3aHO BIUIMB Ta30MoAi0HOTO BOJAHIO KIMHATHHX IapaMeTpiB Ha 3MiHY
MEXaHIYHUX XapaKTEPUCTHK, BHKIMKAHMAII OOOPOTHOIO BOAHEBOIO KPHXKICTIO 1 Ji€I0 BOAHIO Ha
MIOBEpXHEBHI IIap MarepiayiB 3a Oe3mocepeqHBOro KoHTakTy. OmmcaHi crocodOW 3axucTy Bif il
BIUIUBY BOJHEBOTO TAJIMBA, AaKIEHT 3pOOJICHO Ha KOHTPOJIHOBAHOMY BBEICHHI y BOJCHBb
1HT10YBaJbHUX Ta30MOAiOHUX MOMATKIB, 30KpeMa, KHCHIO, IO NMPAKTUYHO IOBHICTIO BiJHOBIIOIOTH
MEXaHI4YHI BIACTUBOCTI CTaJIel 3a TAKUX YMOB.

SUMMARY. For structural materials, widely used in the rocket engineering, the gaseous
hydrogen influence at room temperature on the evolution of mechanical characteristics is shown.
This is caused by the reversible hydrogen brittleness and hydrogen impact on the material surface in
the direct contact. Methods of protection against the influence of hydrogen fuel are described. Main
attention is paid to the controlled introduction of inhibiting gaseous additives, namely oxygen, into
hydrogen. This practically completely restores the mechanical properties of steels under such
conditions.

Ruzhytskyi V. V., Tolstolutska H. D., Karpov S. O., Kopanets 1. Ye., and Malyk H. M.
Accumulation of hydrogen and its influence on microstructure and mechanical
properties of XTEHTOT STEEL.......ccuruiiiiiiiieeiieeeiie ettt et e e e e e enaaee e 117

PE3FOME. MetonamMu TepMOIECOPOIIOHHON CIIEKTPOMETPUH M SACPHBIX PEaKIMil HCCie-
JIOBaHBI 3aXBaT, TEPMOZIECOPOIMs W IBOMONMS Npoduieil pacnpenenaeHus IeHTepus, HOHHO HMII-
JAaHTHpOBaHHOTO ¢ dHeprueil 12 keV B mepxkasetomyro crams X18H10T npm xomMHaTHOH TeM-
neparype. IIpu moMomy 3;1€KTPOHHONH MHKPOCKOIHH H3y9eHa BOJIONUS MHKPOCTPYKTYPHI CTaJIl
npu obydennu obpasuos momamu Dp' mo mos 1-10'...2:10% D/m’ OmpegeneHsl 0cobeHHOCTH
HN3MEHEHNS! MEXaHUIECKUX CBOMCTB CTAJIM HOCTE OOTyIeHH.

SUMMARY. Trapping, retention and evolution of disribution profiles of deuterium in
X18HI10T steel implanted with 12 keV D," ions at room temperature were studied by thermal
desorption and nuclear reactions methods. Evolution of steel microstructure was studied by TEM
after deuterium implantation of specimens to fluences ranging from 1-10'® D/m*to 2:10% D/m? The
features of radiation induced mechanical properties changes of steel were determined.

Bachynskyi Yu. H., Mokhun S. V., Ivanytskyi R. 1., Zamora Ya. P., Prokopiuk V. I,
and Fedorov V. V. The influence of anisotropy of rolling and heat treatment
in hydrogen on K50D2 alloy MagnetoStriCtion .............eeeeveeerruieeeniieeeniieesniieeeeireeesiaeeennes 122

PE3FOME. Pa3paboTana MeTOAWKa IPOTHO3MPOBAHUS HM3MEHEHHS MAarHUTOCTPUKIHMHU (ep-
POMAarHMTHBIX CIUIABOB HA OCHOBE HM3MEPEHMs MapaMeTpoB MaKCHMyMa 3JIE€KTPOCONPOTHUBIICHHS
MepeMEeHHOMY TOKy. V3roToBieHa ycTaHOBKA Ul M3MEPEHUS YUIMHEHHS O0Opa3IoB ONTHYECKUM
METOJOM. lcciemoBaHO BIMSHHE TEMIIEPATyphl, BPEMEHH OTXHIA, BOJOPOAHOH 00paboTKH U
AQHM30TPOINH IIPOKATKY HA MarHETOCTpUKIHIO ciutaBa K50D2.

SUMMARY. The method for prediction of the changes in magnetostriction of ferromagnetic
alloys has been developed. This method uses measurements of parameters of electric resistance
anomaly, which appears under alternating current. The equipment for measurements of samples
under the influence of magnetic field by optical method has been designed and manufactured. The
influence of temperature, duration of annealing, hydrogen treamtent and rolling anisotropy on



magnetostriction of the K50®d2 alloy has been studied.

Karpov V. Yu. Properties of gasars — metal materials with pores formed by hydrogen
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PE3FOME. Pa3paboTana MeTOAWKa IPOTHO3MPOBAHUS HM3MEHEHHS MarHUTOCTPHUKIHHU (ep-
POMarHMTHBIX CIUIABOB HA OCHOBE HM3MEPEHMs MapaMeTpoB MaKCHMyMa 3JIE€KTPOCONPOTHBICHHS
MIepeMEHHOMY TOKy. VI3roToBieHa yCTaHOBKA JUII M3MEPEHHS YUIMHEHHUS OOpa3IoB ONTHYECKUM
METOOM. lcciaemoBaHO BIMSHHE TEMIIEPaTyphl, BPEMEHH OTXHIa, BOJOPOAHOH 00paboTKH
AQHM30TPONUH IIPOKATKX HAa MarHETOCTPUKIHMIO ciutaBa K50D2.

SUMMARY. The method for prediction of the changes in magnetostriction of ferromagnetic
alloys has been developed. This method uses measurements of parameters of electric resistance
anomaly, which appears under alternating current. The equipment for measurements of samples
under the influence of magnetic field by optical method has been designed and manufactured. The
influence of temperature, duration of annealing, hydrogen treamtent and rolling anisotropy on
magnetostriction of the K50®D2 alloy has been studied.
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