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PE3FOME. JlocnipKeHO BIUIMB TeXHOJOTIUHUX CEpPEeAOBHIN TBEPIOOKCUIHUX MATNBHUX
xoMipok (TOIIK) na mexaHniuHi i ¢i3uuHi BractuBocTi cruiaBy Crofer JDA i maTepianiB Ha
ocaoBi MAX-dasu tuny TizAlC,. Betanosneno, mo marepiamu TigAlC, i Ti3AIC,—Nb 3
nopysBaticTio 1% MaroTe cyMipHy 3i cnmaBom Crofer JDA enexrtpomnpoBigHICTh, OJHAK,
BUIII MIIHICTh 1 KapOCTIMKICTh Ta HIDKYY TyCTUHY. ToMy iX MOHA PEeKOMEHIyBaTH MJis
BUTOTOBJICHHS iHTep KoHEkTiB T OITK.

PE3FOME. Viccne noBaHO BJIMSIHUE TEXHOJIOTUYECKHX CPEJ TBEP IOOKCHIHBIX TOTUIUB-
HeIX ssueek (TOTS) na mexanudeckue u gusnueckue cBoiictBa craBa Crofer JDA u mare -
puanoB Ha ocHoBe MAX-¢pasel mina TizAlC,. Ycranosneno, uto marepuansl TisAlC, u
Ti3AIC,—Nb ¢ nopucrocteio 1% umeroT comsmepumyto co cuaBoMm Crofer JDA anextpo-
MPOBOJHOCTH, HO O0Jiee BBICOKHE HMPOYHOCTh M JKAPOCTOMKOCTh M CYIIECTBEHHO HH3KYIO
IUIOTHOCTH. [103TOMY MX MOYKHO peKOMEHI0BATh JIJIst U3TOTOBIIEHUS! HHTepKOHEeKTOB TOT .

SUMMARY. The influence of technological environments of solid oxide fuel cell
(SOFC) on the mechanical and physical properties of Crofer JDA alloy and materials based
on the TisAlIC, MAX-phase has been investigated. It is established that TizAIC, and
TizAIC,—Nb materials with 1% porosity are comparable to Crofer JDA electrical conducti-
vity but possess higher strength and heat resistance and also lower density. Based on these
results they can be recommended for solid-oxide fuel cells interconnects manufacturing.

Ivasishin O. M., Markovsky P. E., and Gavrysh I. M. Formation of microstructure
and mechanical properties of BT22 titaniumalloy in non-equilibrium
conditions of rapid thermal treat MENT .........cocevereneee e 15

PE3FOME. BuBueHo ocobmBocCTi (OpMyBaHHSI MIKPOCTPYKTYPH Ta KOMIUIEKCY MeXa-
HIYHUX XapaKTepHUCTHK BUCOKOMIIIHOTO THTAHOBOTO ciuiaBy BT22 3a mmBuakicHOT TepMid-
Hoi 06po6xu (ITO) 3a1exHO BiJ yMOB 0XO0JIO IDKEHHS IIiJ{ Yac rap TyBaHHS. BcTaHOBIEHO,
Mo Kpammi pe3yabTaT TepMmivHoro 3MinHeHHs npu IITO 3abe3medye rapTyBaHHSA y BOJI
BHACIIOK YTBOPEHHS OUIBIIOT KUIBKOCTI TOUKOBHX Ae(eKTiB i po3magy MeTacTabimbHOT
B-dasu nmix gyac crapinus 3 popmyBaHHAM NpoMbKHUX ®- Ta o' (a')-¢pa3. ['onoBHOO TEpe-
BAaro0 MIBUAKICHOTO HATPIBAHHS HAJ IIIYHIM € MOXJIBICTh NIEPEBEJCHHSA y METACTA01Ib HY
B-basy Bchoro 06’emy cruiaBy 0e3 KaracTpodiuHOTO POCTY 3€pHA, IO A€ 3MOTY CyTTEBO
MiIBUIIMTA MIimHICTe (70 1445 MPa) 3a 30epeskeHHs] JOCTATHHOTO PIBHS XapaKTEPUCTUK
IUIACTUYHOCTI Ta yAAPHOT B A3KOCTL

PE3FOME. MN3ydeHsl 0COOEHHOCTH (pOPMHUPOBAHUS MHUKPOCTPYKTYPHI M KOMILIEKCA
MEXaHHYECKHX XapaKIepUCTHK BBICOKONPOUYHOTO THTaHOBOro crutaBa BT22 mpu ckopoct-
HOM Tepmuueckoit 06pabotke (CTO) B 3aBUCHMOCTH OT YCIOBHIA O XJIaX ICHUS TIPHU 3aKall-
Ke. YCTaHOBJICHO, UTO JIy4IIHNH pe3yIbTaT TepMuueckoro ynpounerus npu CTO obecnedn -
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BaeT 3aKalika B BOJE 3a cueT 00pa3oBaHUs OOJBIIEr0 KOJIMYECTBA TOUCYHBIX NEHEKTOB U
pacmanga Metacta OmiIbHOH B-(has3bl Ipu cTapeHHH ¢ GOPMHUPOBAHUEM MPOMEKYTOUHBIX M- H
o' (a')-¢a3. [MaBHBIM MPEUMYIIECTBOM CKOPOCTHOTO HATPEBA HAJI MEYHBIM SIBIISIETCS BO3-
MOYHOCTb IEPEBOIa B MeTac TA0MIb Hy10 3-pa3y Bcero ooObeMa cruiaBa 0e3 katacTpo pudec-
KOTO pOCTa 3€pHa, YTO I03BOJSET CYIIECTBEHHO MOBBICUTH YPOBEHb NPOYHOCTU (0O
1445 MPa) npu coXpaHEHUU JIOCTATOYHOTO YPOBHS XapaKTEPUCTUK IJIAC THYHOCTH H Y Jiap -
HOH BSI3KOCTH.

SUMMARY. Features of microstructure and mechanical properties formation in high-
strength titanium BT22 alloy under rapid heat treatment (RHT) were studied in dependence
on cooling conditions during quenching. It is established, that similar to the case of furnace
heating, the best result of thermal hardening after RHT provides water quenching due to the
formation of the higher amount of point defects and metastable B-phase decomposition
under aging with appearance of transition - and o' (a')-phase. The main advantage of
RHT over the furnace one is the possibility to transform into metastable B-phase of a whole
volume of the alloy without catastrophic grain growth, that allows to increase significantly
the strength (up to 1445 MPa), while maintaining a sufficient level of ductility and impact
toughness characteristics.

Krechkovska H. V., Yanovskyi S. R., Student O. Z., and Nykyforchyn H. M.
Fractographic features of service degradation of welds in main oil pipelines ............... 21

PE3IOME. 3a pe3yibTaTaMH OOCTEXKCHHS MOINKODKEHUX €JIEMEHTIB Hag TOTOHY 3
OCHOBMMHU 3BapHUMH 3’€JIHAHHSIMU MPOAHATI30BAaHO HAWIMOBIPHIIII OCEpPEaKHU 3apOHKEH Hs
pyHHYBaHHS Ta MEXaHI3MH MOMIMPEHHS TP IWMH IIiJl 9ac TPUBAJOi eKCIUTyaTarii. 3 BHKO-
PHUCTAHHSM TiZpo OTMPECOByBaHHS TpyOH Bi3yasi3oBaHi (pakTorpadidHi 03HAKH €KCILIyaTa -
miffHOT Jerpamanii MeTally y BHIJHIAI PO3CISTHOI MONIKOMKEHOCTI B3ZOBXK MEX 3€peH Ta
3HIDKCHHS OTIOPY KPUXKOMY PYHHYBaHHIO caMuX 3epeH. PO3CisIHYy MOMIKOMKEHICTh y CTIHIT

uTyaTamii.

PE3IOME. Tlo pe3yibTataM 0O0CIEJOBaHHUS MOBPEKJICHHBIX JJIEMEHTOB HEPTEIpo -
BOJIA C OCEBBIM CBAapHBIM COCAMHEHHEM YCTAaHOBHJIM HanOoJee BEpOSATHBIC MECTAa 3apOXK-
JICHUS pa3pyIICHUH U MEXaHU3MBI PACIPOCTPAHEHHS TPEIIUHEI BO BpeMs dKcIuTyaTarun. C
UCTIONIB30BAHMUEM THIPOOIPECCOBKU TPYOBI BH3yalM3UpOBaHb! (hpakTorpadmueckue mpus-
HAKW SKCITyaTAIIMOHHON JeTrpajalliy MeTajljla B BUJIE PACCESHHON MOBPEXKACHHOCTH Tpa-
HUIl 36PCH U CHIDKCHUS CONPOTUBICHUS XPYNKOMY pa3pyIIeHHIO caMuX 3epeH. PaccesH-
HYIO MOBPEXICHHOCTb B CTCHKE TPYObI CBSI3aJIM C HABOJIOPOKUBAHUEM MeTajula BO BpeMs
9KCIUTyaTal[HX O T BHY TpEHHEH ee 10 Bep XHOCTH .

SUMMARY. Based on a survey of damaged components of a pipeline with an axial
welded joint the most probable places of fracture origin and the mechanisms of crack
propagation during operation were analyzed. Using hydrotesting of the pipe the
fractographic features of the operational degradation of metal in the form of scattered
damages of the grain boundaries and reduced resistance to brittle fracture of the grains
themselves were visualized. Scattered damages in the pipe wall were associated with metal
hydrogenation in operation from its inner surface.

Filonenko N. Yu., Beryoza O. Yu., and Pilyaeva S. B. Effect of prior plastic
deformation of steel 25 on its diffusion saturation with boron and carbon. .................... 28

PE3IOME. BusBneHo, mo TONepeaHE IIACTAYHE aedOopMyBaHHS iHTEHCH(]iIKye
mdys3io kapooHy Ta 60opy. OTpEMaHO OJHOPINHI 32 CTPYKTYpOIO OOpOIeM eHTOBaHI MapH,
3MilHeHi JpibHomIcIIepcHUMHE OopokapOimamu, 3 HOTIMmEHIMH (Bi3UYHO -XIMIYHUMH
BIIAC THBOCTSIMHL.



PE3IOME. Tloxa3aHo, 4TO TpeABapUTeJIbHAS MJacTHUECKas AeopManus yCHINBACT
mud Gysnto kapboHa u G6opa. [lomydeHs! 0HOPOHBIE IO CTPYKType OOpOIEMEHTHPOBAH-
HBIE CJIOW, YIPOYHEHHBIE MEJIKOAMCIIEPCHEIMHU O0POKapONIaMH, C yIIyUIIEHHBIMHU (QH3HKO -
XUMUUYECKUMHU CBOMCTBAMU.

SUMMARY. It is shown, that prior plastic deformation enhances the carbon and boron
diffusion. The performed investigation enables to obtain homogeneous in structure boron
cementation layers, strengthened with finely-divided boron carbides with improved
physical and chemical properties.

Senthilraja R. and Naveen Sait A. Optimization of friction stir welding
parameters for magnesium alloy AZ91D using Taguchi design ........ccocenvrivirnecennn: 36

PE3FOME. locnimKyBamy 3BaploBaHHS TepTsAM 3 nepemimryBanHsaM (FSW) marxieBux
cmaBiB, mutux Matepianie AZ91D Tta BuBuamm ixX TpaHMIIO MIHOCTI Ha po3pus. OIiHIO -
BaJM mapameTpu mnpouecy FSW, a came: mBuaKicTh 00epTaHHS IHCTPYMEHTY, HIBHKICTH
3BapIOBAHHS Ta A0 OCHOBOTO HABaHTAXKEHHS HA TPAHUINI0 MIIHOCTI Ha PO3PUB, BUKOPUC-
ToBytoun mpuctpii Tarydi, Ta ommumizaniiHuii miaxix. OntuMizaimio mapameTpiB mpo-
Boum 3a Metoaukolo ANOVA Ta 13 BpaxyBaHHSM IPOIEHTHOTO BHECKY NapaMeTpiB
npolrecy.

PE3FOME. VccnenoBamm cBapky TpeHueMm c nepemenmBaHueM (FSW) marnumeBbIx
CIUIABOB, JUTHIX MaTepuasoB AZ91D u u3ydanu ux npeaena NpoYHOCTH Ha pasphiB. Ore -
HMBaJIM TapaMeTpsl nporecca FSW, a UMEHHO: CKOpOCTb BpallleHHs! MHCTPYMEHTA, CKO -
POCTb CBapKH M ACHCTBHE OCEBOM HArpy3Kd Ha Ipeziel IPOYHOCTH Ha Pa3phiB, U CIOJB3Y s
ycTaHoBKy Taryum, n ONTUMH3aMOHHBIN 1oaX0 A. ONTHMHU3alUI0 apaMeTPOB IIPOBOIHIIH
no metoarke ANOVA 1 ¢ y4eToM NPOLEHTHOTO B3HOCA [TapaMeTPOB Mpoliecca.

SUMMARY. Friction stir welding of magnesium alloy, AZ91D casting materials has
been welded and their tensile strength is investigated. Evaluation of FSW process
parameters such as tool rotational speed, welding speed and axial force on tensile strength
was carried out using Taguchi parametric design and optimization approach. Optimized
process parameters are established using ANOVA technique and the percentage
contribution of process parameters are also determined.

Grygorchak 1. 1., Borysiuk 4. K., Shvets R.Ya., Kondyr A. I, lvashchyshyn F. O.,

Balaban O. V., and Kurepa A. S. New carbon structures with nanorange

voids geometry for highly efficient capacitance and pseudo-capacitance

ENEITY STOTAQR. ..ttt e et ettt et 42

PE3FOME. Po3risHy T0o 3B’ S130K Mi)K MOPUCTOIO CTPYKTYPOIO, €JIeKTPOHHUMH BJIaC TH-
BOCTAMH HAHOIMOPHMCTOTO BYIJICIIO Ta €EMHICTIO MEXi po3Iuty Horo 3 enektpoJitoM. [ToOy-
JIOBaHO Ta O Xa paKTCPH30BaHO CKBIBAJICHTHI €JIe KTPHYHI CXeMH JUI1 €HEePTOHAKOITNIYBaIbHAX
MPOIIECIB.

PE3FOME. PaccmoTpeHa CBsI3b MEXIy MOPUCTON CTPYKTYPOH, 3JIEKTPOHHBIMHU CBOMCT-
BaMHU HaHOTIOPHCTOTO YTJIEPOJa M eMKOCTBIO TPAHUIIBI pa3ziesia ero ¢ 3JIeKTpoimToM. [locT-
POCHO ¥ OXapaKTCpPHU30BAHO SKBHBAICHTHBIC JJICKTPHYECKHE CXeMBI I SHEPTOHAKAILIN-
BAIOIINX MPOIECCOB.

SUMMARY. Relationship between porous structure, electronic properties of
nanoporous carbon and capacitance of its interface with an electrolyte is investigated. The
equivalent electric schemes for the investigated processes are constructed and
characterized.

Unlii B. S., Uzkut M., Pinar A. M., and Ozdin K. Microstructure properties
of particles reinforced polytetrafluoroethylene composite bearings after wear ............. 43

PE3FOME. BudeHO crneniaiabHi HMOJTIMEpH MiABHUINEHOI AOBrOBIYHOCTI, SIKi MOXYTb
3a0e3neunTy Oa)kaHi BIACTUBOCTI A1 OYKCOBHX IIIIIMITHUKIB, 30KpeMa, 3HOCOTPHUBKICTh.



3a JOTOMOTOI0 ONTHYHOI Ta ENeKTPOHHOI MIKPOCKOMIi JOCTIPKEHO MIKpPOCTPYKTYpHI
BJIACTHBOCTI MaTe piaJiiB Ha MOJIiTe Tpa( TOPETHIICHOBIH OCHOBI ITICJIST 3HOITY BAHHSI.

PE3IOME. W3yueHsl crienMaibHble NOJMMEPh] IOBBIIEHHOHN J0JI0BEYHOCTH, KOTOPhIE
MOTYT OOCCIeYUTh JKeJaeMble CBOWCTBA I OYKCOBBIX IIOAIIMITHUKOB, B YaCTHOCTH,
U3HOCOCTOMKOCTb. C MOMOIIBI0 ONTUYECKOW U 3IEKTPOHHONW MHKP OCKOIIMM HCCIIEO0BaHbI
MUKpPOCTPYKTypHbIC CBOICTBA MAaTepHalOB Ha IIOJHUTETPA(QTOPITHICHOBOH OCHOBE IOCIE
U3HOCA.

SUMMARY. High-performance engineering polymers that ensure the desired
properties for journal bearings and give good wear results are investigated. In this study,
microstructure properties of polymer-based particle reinforced PTFE composite bearings
have been determined by optical and SEM wear surface images.

Falkowska A. and Seweryn A. Fatigue of sintered porous materials based
on 316L stainless steel under uniaxial [0adiNg ........ccccceviiieecicccee s 53

PE3IOME. HaBeneHo pe3ynbTaTH BTOMHHX BUIPOOOBYBaHb 3pa3KiB ayCTEHITHOT cTai
316L 3 piBaAMu nopuctocti 26, 33 i 41%. IIpoananizoBaHO mapaMeTpu, OTPUMaHi i3 MeTIi
ricTepe3nucy B IMKJIi HABAHTAXEHHS — 3MiHy Moy IOHra, MakcUManbHUX 1 MIiHIMAIbHUX
Hanpy>keHb. BukopuctoByroun 3anexxHicts Merncona—Koddina, BU3HaUMIM BTOMHY Mill-
HiC Th HIOPUCTUX MaTePiaiB 3 PI3HUM CTYIIEHEM 3aryLICHHS.

PE3IOME. TlpenctaBieHbl pe3yibTaThl YCTaJOCTHBIX MCIBITAHUN 00pa3uoB aycTe-
HUTHOH ctamu 316L ¢ ypoBHAMu mopuctocta 26, 33 u 41%. IIpoanamm3upoBaHbl mapa-
METpBbI, IOJIy YeHHbIE U3 IETJIM THCTepe3Kca B M KIIE HArpy3Ku — n3MeHeHus Moy i1 FOHra,
MaKCHMaJIbHBIX 1 MHUHUMaJbHBIX HamnpspkeHud. Vcnons3ys 3aBucumocts Mencona—Kodo-
(uHa, onpenenIM yCTaJOCTHYIO IIPOYHOCTh MOPHUCTBIX MAaTCPUANIOB C PA3IMYHBIM YPOB-
HEM IUIOTHOC TH.

SUMMARY. The paper presents the results of fatigue tests of sintered porous 316L
austenitic stainless steel with different porosity. An analysis was conducted into the
parameters obtained from the hysteresis loop in the load cycle (changes in the value of
Young’s modulus, maximum and minimum stress). Fatigue life of the porous material of
varying density according to the relationship Manson—Coffin was determined.

Stukhliak P. D., Holotenko O. S., Dobrotvor I. H., and Mytnyk M. M.
Investigation of adhesion strength and residual stresses of epoxy
composites modified with microwave electromagnetic Processing.......cccovereerereeeenen: 59

PE3IOME. Jlocni/pkeHO YMHHUKH BIUIMBY Ha YMOBH (OpPMyBaHHS aare3iifHOro KOH-
TaKTy 1 METOI¥ IIiIBUINEHHSA M IHOCTi aAre3ifHNX 3’€ fHaHB MOJIMEPIB 3 METAJICBOIO OC-
HOBOIO. [TinTBep mKEHO BHCOKY e()eKTHBHICTh BUKOPHUC TAHHS HaBUcOKodacTtoTHOTO (HBY)
€JIEKTPOMAarHeTHOTO O0OpOOJeHHs Jsi MOoaU( iKamii KOMIO3UTHIX MaTepiaiiB HAa OCHOBI
EMOKCUIHOIO 3B’s3yBada. BcTaHoBneno ontumansHuii yac HBY enexkTpomarnetHoro
00pOONCHHS €110 KCUAHUX KOMITO3HUIIIH.

PE3FOME. UccnenoBaHsl (hakTOPHI BIUSHHUS HA yCJIOBUS (OPMHUPOBAHUS aAre3HOH-
HOTO KOHTaKTa M METO/IbI MOBBIMICHNS IPOYHOCTH aAre3MOHHBIX COCIMHEHUH TTOIMMEPOB ¢
MeTaUINYecKuM ocHoBaHueM. [lonrBepikneHa BBICOKAs 3(()EKTUBHOCTH HCIOJIB30BaHHUS
cBepxBeIcokodacToTHOH (CBY) anexTpoMarHuTHOH 00paboTKH 11 MOIU(PUKALUH KOMTIO -
3UTHBIX MaTepPHAJIOB HA OCHOBE YMOKCUAHOTO CBS3BIBAIOIIETO. YCTAHOBICHO ONTUMANbHOE
BpeMst CBY anexTpo MarHuTHO 00paboTKH SMOKCH KOMIIO3UITHH.

SUMMARY. Factors of the influence of the adhesive polymers with metal base on the
formation of adhesive contact conditions and methods of strength increase were
investigated. High efficiency of microwave electromagnetic processing for the modification
of composite materials based on the epoxy links is proved. The optimum time of the
microwave electromag netic processing of the epoxy compositions was determined.



Nahovska I. V. The influence of hydrogen and carbon on atomic ordering
and ultimate strength 0f H36 alloy ..o 64

PE3IOME. JlocnimkeHO BIJMB BOJHIO Ha MapaMeTpd AaTOMHOTO YIOPSAKYBaHHST
(remnepatypa KypHhakoBa Tk, CTymHiHb AajbHHOTO ATOMHOTO TOPSIKY M) y JIETOBaHOMY
ByIyelieM criaBi H36. BctaHOBIIGHO, 1110 pO3YHMHEHHMH BOJACHD 301ibIny€e 1) cTpyKTypH FeNi
Ha 25% 3a He3MiHHOCTI Temuepatypu Tk, a neryBaHHs ByrieneM (0,26 wt.%) mpu3Bo a1 Th
1o Ti 3poctanns Ha 12...15 K. IIpu npoMy y jeroBanomy cruiaBi H36 rpaHuis MIllHOCTI Gp
3a 293 K 3poctae Big 300 no 360 MPa, a nomatkoBa TepM0o0OpoOKa Y BOJHI JJIT aTOMHOTO
YHOPSIKYBaHHS J103BoJiI€ 30 imbmmuTé 65 1o 440 MPa. [InacTiaHICT 3pa3KiB IpH IIBOMY
Maiike He 3MiHIOeThCA (& = 20%). 3anpornoHoBaHO (i3UYHHI MEXaHI3M TAKOTO BIIJMBY
JOMIIIIOK BT1JICHHS .

PE3FOME. Vccne noBaHO BIMSIHME BOJOPOJA HA IapaMeTpbl aTOMHOTO yHOPSIOYEHUs
(remnepatypa KypnakoBa Tk, cTeneHb JaJIbHEr0 aTOMHOTO IMOPS/AKA 1)) B JIETHPOBAaHHOM
yreponom cmiaBe H36. YcTaHOBICHO, YTO PAaCTBOPCHHBIH BOJOPOJ YBEIUYHBACT T
ctpykrypsl FeNi Ha 25% mpu HEM3MEHHOCTH TeMIiepaTyphl Ik, a ISTHPOBaHHE YIJIEPO IOM
(0,26 wt.%) npuBouT K ee¢ yBesmuenuto Ha 12...15 K. TIpu 3ToM B JerHpOBaHHOM CILIaBe
H36 npenen npounoctu oz npu 293 K ysennuusaercs ot 300 no 360 MPa, a nononxu -
TeJbHAass €ro TepMooOpadoTKa B BOJOpPOAE Ui ATOMHOTO YIOPSIOYCHHUS IO3BOJISIET
noBBICHTE G 0 440 MPa. [Inac TH4HOCTs 00PA3IOB MPU 3TOM HNPAKTAYESCKHA HE MEHSETCS
(20%). TpeamoxeH hu3HUeCKuil MEXaHU3M TAKOTO BIIUSHUSI TIPUMeceil BHEAPEHHUS .

SUMMARY. The influence of hydrogen on atomic ordering parameters (Kurnakov
point temperature T, long-range atomic order n) in doped carbon alloy H36 was studied. It
is established that dissolved hydrogen increases m structures of FeNi by 25% at stable
temperature Tk. It is found that alloying with carbon (0.26 wt.%) leads to an increase in Ty
by 12...15 K. In the H36 doped alloy tensile strength o increases at 293 K from 300 to 360
MPa, and the additional heat treatment in hydrogen for atomic ordering allows the increase
of op to 440 MPa. The ductility of the samples is practically unchanged (20%). The
physical mechanis m of this influence of interstitial impurities is proposed.

Rudiak Yu. A. and Pidhurskyi M. I. Investigation of strength of multi-layer
structures of transparent dielectrics by optical methods ........cccceovvvicvrvircceiscccesnes 68

PE3IOME. KoMITIEKCHO AOCIIHKEHO HAMPYKEHO-IeOpPMOBaHHUI Ta IPaHUYHHUN CTa-
HU 0araToIIapoBUX CTPYKTYP (TOMOTEHHU X Ta Fe€TepPOreHHU X TPUIJIEKCIB) 3 TPIIKMHOTMO Jib -
HUMU neexTaMu B iX eneMeHTaX y mianasoni 213...293 K. JI711 epeKTHBHOTO BH3HAYCHHS
KoeQIIiEHTIB IHTEHCHBHOCTI HAMPyXeHb OUTA BEPIIWH TPI[MH B OPTaHIYHOMY Ta HeOpra-
HIYHOMY CKJIi PO3BHHYTO HOJBIPH3ALIHHO-ONTHYHHNA METOM JAJS BEJIMYHH OITHYHOI aHi30-
Tpomii, MeHIUX 3a 1A, A¢ A — HOOBXHHA XBHJII 30HIYBaJbHOTO BHMPOMIiHIOBaHHS. Jlis
OI[IHKM TPAHUYHOTO CTAHY TPHUIIJCKCIB, eIeMEHTAMHU KU X € OpTaHiYHe i HeOpTaHiuHEe CKJIO
Ta CKJICIO BaJIb HUI MIap, 3allpOTIOHOBAHO (Di3MKO-MEXaHIYHUH KPUTEp iii TPAaHMYHOTO CTAaHY
— KpUTepill TeH3opa JieIeKTPUIHOT MPOHHUKHOCTI. [IpoaHani3oBaHO MIIHICTh YOTHUPHOX Ba -
piaHTIB TpUIJEKCiB (TOMOTCHHUH 0e3 Ta 3 00paMJICHHSIM, e TepOTeHHUH 0e3 Ta 3 oOpam -
JICHHSIM ) 1 BHOpaHO ONTHMaJIbHY KOHCTPYKIIIFO — TeTepOreHHIH TpUIUIeKC 0e3 00paMiIeHHs.

PE3FOME. KoMIIIEKCHO HUCCIIEIOBaHBI HAMPSHKEHHO-Ae() OPMHUPOBAHHOE W TP E/eih-
HOE COCTOSIHHSI MHOTOCJOWHBIX CTPYKTYp (TOMOTCHHBIX M T€TCPOTCHHBIX TPHUIUICKCOB) C
TPEUIMHO MOJJOOHBIMHU JIeeKTaMH B UX dJIeMeHTaX B quanaszoHe 213...293 K. s apdexk-
THBHOTO OTpejeJicHus] K03 (QUIMEHTOB HWHTCHCUBHOCTHA HAINPSHKCHUN BO3Jie BEpPIIUH
TpEIIMH B OPraHUYE€CKOM M HEOPTaHMYECKOM CTEKJIE Pa3BHUT MOJSIPU3ALMOHHO -ONITHY €CKHUN
METOJT /ISl BEJIMYHMH ON THYSCKON aHW30 TPOIH, MEHBIIHX 3a 1A, Tie A — JUTMHA BOJIHBI 30H-
JWPYIOUIET0 U3JIydeHus. [ OLEeHKH NpeaesIbHOITO COCTOSIHUSL TPUILIEKCOB, 3JIEMEHTAMHU
KOTOPBIX SBJISIETCS OPTaHMYECKOE U HEOPraHMYECKOE CTEKJIO M CKJEHBAIOIIUN CIOH,
npemioxkeH (QU3NKO-MEXaHUYECKUH KPUTEPUH TPEJSIIbHOTO COCTOSIHUST — KpHTEepUi
TEH30pa JMAJIEKTPUYECKOM ImpoHunaemMoctd. IIpoaHami3upoBaHa IPOYHOCTb YEThIPEX
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BapHaHTOB TPHILICKCOB (TOMOTEHHBIH 0e3 W C o0OpaMJIcHHEM, TeTePOreHHBIA 0e3 W ¢
oOpamiieHHEM) W BbIOpaHa ONTHMalbHAas KOHCTPYKIIUS — TETEPOTCHHBIM TPHUIUIEKC 0e3
oOpamIIeHusl.

SUMMARY. The stressstrain state and limiting state of multilayer structures
(homogeneous and heterogeneous triplex) with crack-like defects in their elements in the
temperature range 213...293 K are studied in a complex. In order to determine effectively
the values of the stress intensity factors (SIF) at the crack tips in organic and inorganic
glass, the polarization-optical method was developed for the cases of investigation of small
size (to 1), where A is wavelength of the probe radiation) patterns of optical anisotropy. To
assess the limiting state of the triplex, with component parts (elements) that are organic and
inorganic glass and cementing the layer, the physicomechanical criterion of the limiting
state — the criterion of tensor of dielectric permeability (TDP) is proposed. As a result of the
studies four options for constructive solutions of triplex (homogeneous triplex without
frame and with frame, heterogeneous triplex without frame and with frame) are analyzed in
terms of the strength and the optimum constructive design — heterogeneous triplex without
frame — was defined.

Soshko V. A. and Siminchenko I. P. Transformation in the cutting zone
of surfactant lubricating technological media into radical-active forms ..........cccccoev.e. 72

PE3FOME. O6rpyHTOBaHO HEOO XiIHICTh 3aCTOCYBAHHS BUCOKOMOJICKY JBIPHUX CHOJYK
SIK TIPUCATKHU 10 MAaCTUJILHO-0 X0 JIO/PKYBaJIbHU X TeXHOJIOTTYHU X 3ac00iB. BeTaHOBIIEHO, 1110
aTOMapHUH BOJEHBb CyTTEBO 3HMKY€E €HEPTOCHIIOBI BUTPATH HA pi3aHHA. BusBneHo, mo mia
yac TOYiHHA, SIK 1 MiJ Yac MipoJidy, BiAOYBa€eThCs iHTEHCUBHA JECTPYKLiS MaKpOJaHLOra
noJjiiMepa 3 YTBOPCHHSM BYIVICBO IHIB. Y 30HI MeXaHi4HOT 0Op0oOKH 3adikcoBaHO THMOOKI
(hi3uKO-XiM iUHI TIepeTBOPEHHsI MOJIMEPHHUX JAHIIOTIB 3 ()OPMYBaHHAM PI3HHX aKTHBHHX
MPOIYKTIiB, SKi, IMOBIPHO, BIAMOBIMAIOTH 32 MPOSB e(heKTy MOJETIICHHS 00pOOIIOBAaHOCTI
CTaII.

PE3IOME. OGocHOBaHa HEOOXOAMMOCTh IIPUMEHEHHsS BBICOKOMOJCKYJIPHBIX COE-
JUHEHUH B KauecTBE MPUCAJKH K CMa304YHO-0 XIIaX JAIOIIUM TEXHOJIOTHYECKHM CPEJICTBaM.
YCTaHOBJICHO, YTO aTOMapHBIH BOAOPO] 3HAYUTEIHLHO CHIDKAET YHEPTOCHIIOBBIC 3aTpaThl
Ha HpOIECC pe3aHus. BbIsBICHO, YTO NPH TOYEHWH, KAK M HPU MHPOJIM3E, IPOUCXOJUT
MHTCHCH BHAS JIEC TPYKIMS MaKpoIleTell mommMepa ¢ 00pa3oBaHHEM YITIEBOJIOPOJIOB. B 30He
MexaHHYeCc Ko 00paboTKH 3aUKCHPOBAHBI I'TyOOKHE (U3UKO-XHMHYECKHIE MPEBPaIICHI
TOJIMMEPHBIX IeTell ¢ (OPMHUPOBAaHUEM PA3TMIHBIX aKTUBHBIX MTPOIYKTOB, KOTOPHIE, IO -
BUIMMOMY, H OTBEUAIOT 3a MposiBleHue 3 pekra obneraenns oopadaTbiBAEMOCTH CTaJH.

SUMMARY. The necessity of use of high molecular weight compounds as additives to
coolants is substantiated. It is established that atomic hydrogen significantly reduces the
cost of the cutting process. It is found that when turning, as well as in the pyrolysis there
occurs macrochain intense degradation of the polymer with hydrocarbons formation. It is
proved that the machining zone undergoes profound physico-chemical transformations of
the polymer chains with the formation of different active products and, apparently, they are
responsible for the manifestation of the effect of steel processing facilitation.

Polishchuk L. K., Kharchenko H. V., and Zvirko O. I. Corrosion-fatigue crack
growth resistance of clamp-forming machine boom Carriage .........coooevenirrieneeeeeneenen: 77

PE3IOME. JTocnipkeHO 3a BUCOKOT acUMeETpii HaBaHTAXKCHHS Y MOJICIIFHOMY CEpeJio -
BUII|, [0 IMiTy€ JIOIIOBI Omajy B MPOMUCIIOBUX pErioHax, KIHETHKY KOPO3iiHO-BTOMHOTO
pOCTy TpIKH y KyTHUKOBIH CTaJi paMHu CTpiTu OypTOyKIaAHHKA MicJsl 10TO TPH IS THILT-
HBOI ekcIDTyaTamil. [y MaTepiany y BUXiZHOMY CTaHi He BUSBJICHO BILIMBY KOPO3HBHOTO
CepeIoBHIIa HAa IBUAKICTE POCTY TPINIWH, OAHAK, BOHO IHTCHCHBHO NPHIIBHIIIYyE PYHHY-
BaHHA B EKCIUIyaTOBaHOMY, 0COO/MMBO BcepemwHi IimaHkH Ilepica kiHeTHIHHX arpam
py#HyBaHHsA. Ha mpunoporoBux ix QiafHKaX MOJMJIIBE TalbMyBaHHS POCTY TPIMHH, IO,

10



HMOBIPHO, OB SI3aHO 3 KOPO3IffHUM 3aTyNJIeHHSM ii BepmuHU. BecTaHOBIEHO, O pakTo-
rpadiyHOI0 O3HAKOIO eKCILTyaTaliiHOT nerpanamii MeTaly KOHCTPYKII € crenud iaHi
BTOMHi 00OPO3CHKN Ha AUBTHIII IPUTIOPOTOBOTO POCTY TPIiII[HH.

PE3FOME. VccnenoBana npu BBICOKOI acCCHMETPUU HArpy’>kKeHHsS B MOJICJIBHOM cpe-
Jie, IMUTHPYIOIIEH JI0K/JeBbI€ OCAJKH B IPOMBIIUICHHBI X PETHOHAX, KHHE THKA KOPPO3UOH -
HO-YCTaJIOCTHOTO POCTA TPEIIWH B YTOJIKOBOW CTaJM paMbl CTPEIbl OYPTOYKIaIIHKa MoCie
€ro TpuIuaTHJIe THEeH sKcniyaTanuu. /[ matepuana B UICXOJHOM COCTOSIHUU HE BBISIBJICHO
BIIUSIHUS KOP PO3UOHHOU cpelbl Ha CKOPOCTh POCTA TPEIIUH, O JHAKO, OHA MHTEHCUBHO YC-
KOpSIeT pa3pylleHHe B dKCIUTyaTHPOBAHHOM Martepuale, 0COOCHHO BHYTpH ydacTka [Iapuca
KMHETHYECKU X JMarpaMM paspyuieHus. Ha npunoporoBslx HX y4acTKaX BO3MOXKHO TOPMO -
JKEHUE TPEIMHBI, YTO, BEPOSITHO, CBSI3aHO C KOPPO3HMOHHBIM 3aTYIUICHHEM €€ BEPIUMHBI.
YctaHoBNeHO, 4TO (pakTorpa@uuecKUM TMPU3HAKOM OKCIUTyaTAMOHHOW Jerpajallvuu
MeTaJula KOHCTPYKIHMH SIBJIIETCS Haju4ue crenuuuecKuX yCTAIOCTHBIX OOpO3IOK Ha
y4yacTKe PUIIOPOrOBOTO POCTa TPEIIUH.

SUMMARY. Corrosion fatigue crack growth under high loading ratio in the angle bar
steel of the clamp-forming machine boom carriage after its thirty years of service in the
model environment, which imitates rain precipitations in industrial regions, is investigated.
The effect of corrosion environment on fatigue crack growth rate is not detected for the
material in as received state but it accelerates intensively the fracture in the operated
material, especially in the middle of the Paris part of the fracture kinetic diagram. The crack
growth retardation is possible for their pre-threshold regions what is connected probably
with corrosion crack tip blunting. It is established that existence of the specific fatigue
striations in the pre-threshold crack growth region serves as the fractographical feature of
in-service metal degradation of construction.

Datsyshyn O. P., Marchenko H. P., Hlazov A. Yu., and Levus A. B. The effect
of compressing residual stresses on the propagation of shear surface
CraCKS IN FATIWAY TAIIS ....c..vvevriieiiieeciet e 83

PE3IOME. Jloci[DKCHO BILJMB IO3/I0BXHIX CTUCKAJIPHUX 3aJIMIIKOBHX HANpy>KeHb
Ha TPy KHUH CTaH TOJIOBKH 3aJi3HUYHOI PEiKH, ITOIIKO JDKCHOT TIOBEP XHEBOIO TP IIIMHOIO, B
yMOBaX KOHTaKTy KO4YeHHS. JJI1 IbOTO PO3B’SI3aHO BOBHUMIPHY KOHTAKTHY 3aJady Teopil
NPYXXHOCTI JUI MiBIUIOIINHM 3 KpailoBOIO TPIIWHOIO, Oepern kol KOHTAKTYIOTh 3 TEPTIM
HiJ €10 PyXOMOTO TepUiBCHKOTO HABAaHTAKCHHS Ha KParo IBIUIOIIMHM 1 PiBHOMIPHOTO
OMHOBICHOTO CTHUCKy Ha HecKiHdeHHOCTI. OOdYHMcieHo KoedimieHTH IHTEHCHBHOCTI
HANpy’>keHb 1 MOOYMOBaHO KapTH KOHTAKTyBaHHSA OeperiB TpilMHM MM PI3HHUX 3HAUCHB
eKCIUTyaTalliiHUX TapaMeTpiB, XapaKTepHUX U1 CHCTEeMH KoJieco—pelka. BussieHo
HalfHeOe3Ney il opieHTalil TPiWHY, CXIIBHOI 10 PO3BHUTKY y 30HI CTUCKY 32 MEXaHI3MOM
HOIEPEYHOTO 3CYBY.

PE3IOME. VccnenoBaHo BIMsSHUE IPOJOIbHBIX CKUMAOIUX OCTATOUHBIX HAIPSIKE -
HUl Ha yIPyroe COCTOSIHUE TOJIOBKH KEJIE3HO IOPOKHOIO PEllbCa, MOBPEKICHHOTO NOBEPX-
HOCTHOM TPELIUHOMN, B YCIOBHAX KOHTAaKTa KadeHus. J{J1 3TOro pelieHa JByMepHas KOH-
TaKTHAs 3aj7a4da TEOPUHU yIPYTOCTH I MOTyIIOCKOCTH C KpaeBON TpemuHoil, 6epera ko -
TOPOM KOHTAKTUPYIOT C TPEHUEM 110 I ACHCTBUEM IBHKYILEHCS BAOJIb Kpas 110 JIyILIOCKOCTU
TepleBCKOIl Harpy3KH U PaBHOMEPHOTIO OJHOOCHOTO CHKATUsl Ha OECKOHEYHOCTH. Bbrumc-
JeHbI K03 QULUEHTH HHTEH CHBHOCTH HAaMPSsKEHUN U MOCTPOEHBI Kap Thl KOHTA KTUPOBAHHS
6eperoB TpeLIUHBI A7 pa3HbIX 3HAYCHUI IKCILTyaTallHOHHBIX MapaMeTpoB, XapaKTepHBIX
JUIS. CUCTEMBI KoJeco—penbc. BbIsiBIEHbl Hanbojiee OMAcHblE OPUEHTALUH TPELIMHBI,
CKJIOHHOW K Pa3BUTUIO B 30HE CKAaTHUs [0 M€ XaHU3MY MONEPEUHOTO CIBUTA.

SUMMARY. The effect of longitudinal residual stresses on the stress state of railway
rail head damaged with a surface crack has been investigated under rolling contact. For this
purpose the two-dimensional contact problem for a half-plane with an edge crack whose
faces contact with friction under the action of moving Hertzian load and uniform uniaxial
compression at infinity has been solved. Stress intensity factors have been calculated and
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the maps of engagement of crack faces for different values of operational factors typical for
the rail-wheel system have been constructed. The most dangerous orientations of cracks
susceptible to growth by the transverse shear mechanism in pressure zone have been
brought out.

Hachkevych O.R., Solodiak M. T., Terletskyi R. F., and Hachkevych M. H.
Thermo-stressed state of magnetic layer under ferromagnetic resonance.........ccccco....... 91

PE3FOME. 3amponoHOBaHO MOJAHHS HANPY>KEHOCTI MarHe THOTO TTOJII Ta 3HaiiJeHo
BHpa3W Ui HaMarHedyBaHHA, IHAYKNii MAarHeTHOTO IIOJII, C€HEPTeTHYHHX 1 CHIIOBHX
YUHHUKIB Horo xii 32 yMOB (hepOoMarHeTHOro pe30HaHCYy. Bu3HaueHO Ta mMpoaHaNi30BaHO
pO3IOMIN TeMIlepaTypH, NepeMillleHb Ta HAaNpyXeHb (KOMIIOHEHT 1 CHMETPUYHOTO, i
HECHMETPUYHOTO TEH30PiB) 32 TOBIIMHHOIO KOOPIMHATOIO, 30KPEMa, B OKOJIi PE30HAHCHUX
4acToT.

PE3FOME. TlpennoxeHsl NpeACcTABICHHUS HANPSKEHHOCTH MArHHUTHOTO IIOJISI M Haii-
JICHBI BBIPAKCHUS 171 HAMAarHUYMBaHUS, WHIyKIIMM MarHUTHOTO MOJIS, JHEPTE THUECKUX U
CHJIOBBIX (DAaKTOPOB €ro BO3JAeiicTBUS MpHU yCIOBUAX (eppOMArHUTHOTO pe3oHaHca. Ompe-
JIeJIHO W NMPOaHAIU3UPOBAHO pacIpeleieHne TeMIIepaTyphl, IepeMeneHnil 1 HanpsHKeHUH
(KOMIIOHEHT KaK CHMMETPHYHOTO, TAK U HECHMMETPHYHOTO TEH30POB) IO TOJIIMHHOMN
KOOpJMHATE, B YACTHOCTH, B OKPECTHOCTH PE30HAHC HBIX YaC TOT.

SUMMARY. The presentation of THE intensity of magnetic field is proposed and the
expressions for magnetization, magnetic field induction, energy and force factors of the
field action under conditions of ferromagnetic resonance are found. The distribution of
temperature, displacements and stresses (a component of both symmetric and asymmetric
tensors) according to the thickness coordinate in the vicinity of resonance frequencies is
determined.

Shtayura S. T. The influence of rigidity of stress state under biaxial loading
of tubular specimens on strength characteristics of steel 20 in hydrogen...........ccccceuu..e. 98

PE3IOME. TloGya0BaHO miarpaMu OCbOBHX 1 TAHTEHIIIAIBHUX HAMPYKEHb 32 TBOBIC-
HOTO TIPOTOPIIIHHOTO HABaHTAXKCHHS, sIKe ciprauHsie HanpyskeHuit ctan (HC) pizHoi xkopcT-
KOCTI y TpyOuactX HeHaBo THEHHX Ta HaBoaHeHUX (10 MPa) 3paskax. BetanoBiieHo, 1o 3
nimsunieHHsM kopcetkocti HC (x = 0,52) 3a aBOBICHOTO HaBaHTa)XEHHS 3y MOBICHI
PO3TATOM HAmNpy’>KEHHS TEKy4OCTi Ta pyHHyBaHHS HEHAaBOJHEHHX 3pa3KiB IiJBHIIYIOTHCS
10 24% TOpPIBHAHO 3 BiINOBIHUMH 32 OJHOBICHOTO PO3TATY. Y HABO JHEHHX 3pa3kaX BOHU
3pocTaroTh Jmnie 10 13%. 3 migBumeHHsM xopcTkocTi HC iHTCHCHBHICTh IIMX HApy KeHb
y mepepisi 3paskiB cnamae. Ilix yac pyiHyBaHHS HABOJHEHHWX 3pa3KiB BOHA BHINA, HDK A
HEHaBOTHCHUX.

PE3IOME. TlocTpoeHBl AMarpaMMBbl OCEBBIX U TaHI'€HLUAJIbHBIX HANPSKEHUU IpU
JIBy XOCHOM TIPONOPIOHAIIFHOM HArpy>KeHHH, KOTOPOE BBI3BIBACT HANPSDKEHHOE COCTOS -
uue (HC) pazmiuHO# KecTKOCTH B TpyO4aTeIX HEHABO JOPOKCHHBIX M HABO JOPOKEHHBIX
(10 MPa) ob6pasmax. YcraHOoBIEeHO, 4To ¢ moBeimeHneM xectkoctd HC (y = 0,52) mpu
JIBy XOCHOM HArpy»>eHUH 00YCIOBICHHBIE PACTSHKEHHEM HAIPSDKCHHS TeKydecTH U paspy -
HICHHUSI HEHaBO JJOPOXKEHHBIX 00pa3oB yBeIMIUBAIOTCSA 10 24% B CPAaBHEHUU C COOTBETCT-
BYIOIIUMH IIPU OJHOOCHOM PAacTHKEHHU. B HaBOJIO pO’KEHHBIX 00pa3aX OHU HOBBIIIAIO TCA
Tonbko 10 13%. C moBeimenuem xectkocTh HC MHTEHCHMBHOCTH 3TUX HANpsDKEHUH B
cedeHuH 00pa3IoB yMEeHbIIaeTcs. Bo Bpe Ms pa3pylieHns HaBOJOPOKEHHBIX 00pa3oB OHA
BBIILIC, YEM JJISl HEHABO IOPOXKEHHBIX.

SUMMARY. The diagrams of axial and tangential stresses under non-proportional
biaxial loading that causes the stress-strain state (SSS) of different rigidity in tubular non-
hydrogenated and hydrogenated (10 MPa) specimens were built. It is established that with the
increase of the SSS rigidity (x = 0.52) tensile yield stress and ultimate strength under axial
tension increased to 24% compared to non-hydrogenated specimens. In the hydrogenated
specimens they increase up to 13% only. With increasing SSS rigidity the stress intensity in
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the cross-section of specimens decreases. In the fracture of hydrogenated specimens it is
higher than for non-hydrogenated ones.

Ivanytskyi Ya. L., Maksymenko O. P., Zapotochnyi R. M., and Molkov Yu. V.
Opticodigital method for determination of strain fields in local regions
OF IrON-CONCIELE DIIGES ..o 104

PE3IOME. Ha ocHOBi U poBoi KopessiiHOT 00poOKu 300pakeHb po3po0OIieHo Tie-
PEHOCHUH ONTHKO-IIM(PPOBUH KOPEIITOp UL BH3HAUCHHS po3moxiny nedopmamniid y 3ami-
300eTOHHNX OaNKkax 3a iX CTATMIHOTO HaBaHTaKeHHS. HaBezneHo posmoximi nedopmarii
MPOTOHOBOT Oanku B 00JacTi CTUKY, OTpUMAaHI IMiJI 9ac €KCIePUMEHTAIBHUX JOCIIHKE Hb
MOJIET MOCTY.

PE3FOME. Ha ocHOBe mu¢poBOH KOPPEIINH H300paxeHuil pa3paboTaH mepeHOCHOH
ONTHKO-IU(POBON KOPPEJATOp /UIsl ONMpEeleNeHus pacrpeerneHust neopManuii B xene3o-
6eToHHBIX OaJKaX MpU cTaTUUecKoil Harpy3ke. [IpeacTaBiieHs! pacupenencHus aed opMarii
HNPOTOHHOH OajKku B 00JacTH CThIKA, MOJTyUYEHHBIE MIPU IKCIIEPUM CHTAIBHBIX HCCIIE IOBAHUSIX
MO/IEJIM MOCTA.

SUMMARY. On the bask of digital image correlation a hand-held optical-digital
correlator to determine the deformation distribution in reinforced concrete beams under
static loading is developed. The distributions of the span beam strains in the joint area,
obtained during experimental study of the model of the bridge, are presented.

Filshtinskii L. A., Nosov D. M., and Yeremenko G. A. Plane problem
of magnetoelasticity for piezo magnetic medium with cracks ..........cccoeovvvrennrinnnen. 109

PE3IOME. Po3p’s3aHa TpaHMYHA 3a]ada MAarHETONPYXKHOCTI JUIA IT €30MarHe THOi
IUIOIIMHY, TOCIa0IeHol TpimmHaMu. [l pOTro y3araJbHEHO METOJ PO3B’SI3yBaHHS aHa -
JOTIYHHUX 3a7a9 U1 aH30TPOMHUX cepenoBuil. KpaiioBy 3amady 3BefieHO DO MATPHIHOTO
CHHTYJIIPHOTO iHTETPaJLHOTO P IBHAHHS, PO3B 30K SKOTO 3HAlICHO y KiIaci BeKTOp-(hyHK-
i, HeOOMEXEeHNX Ha KIHIIX po3pi3iB. UHCIOBUHA PO3B’SI30K I[OTO PIBHIHHS OTPUMAHO
METOZIOM MEXaHIYHHX KBaJpaTyp. 3a HOOYNOBAHUM YHCIIOBO-aHATITHIHAM AITOPUTMOM
JIOCJI1/UKEHO BIUIMB MAarHETONPY KHUX IOJIiB Ha KOe(ii€HTH IHTCHCHBHOCTI HANpPyXeHb B
OKOJI BEPIIHH TPilIHH.

PE3FOME. Pemena rpaHMYHas 3ajJada MarHUTOYNPYTOCTH Uil MbE30MAarHUTHOU
IUIOCKOCTH, OCJa0NeHHON TpenmHaMu. s 3Toro 060011eH MEeTo T peleHs] aHAJIOTHYHBI X
3a7a4 I aHU30 TPOIHBIX cpel. KpaeBas 3ajmaua cBeJieHa K MAaTPHYHOMY CHHTYISIPHOMY
UHTETPAIbHOMY YPaBHEHHUIO, PEIIEHHE KOTOPOTO HailleHO B KIacce BEKTOP-QyHKUUL,
HEOTpaHMUYEHHBIX Ha KOHIIaX pa3pe3oB. UHCNEHHOE pelIeHHe 3TOr0 ypaBHEHUS MOJydEeHO
METOJOM MeXaHHYeCKHX KBajapaTyp. I[locTpoeHHBIN UMCIEHHO-aHANMMTUYECKUN aIroOpUTM
JiaJl BO3MO>KHOCTb HMCCIIEIOBaTh BIMSIHHME MarHUTOYIPYTHX MOJeH Ha K03((UINCHTHl HH -
TEHCUBHOC TH HAIIPSI)KEHUH B OKPECTHOCTU BEPIIHMH TPEILUH.

SUMMARY. A boundary problem of magnetoelasticity for a piezomagnetic plane,
weakened by cracks is considered. To solve this problem a method of solution of the similar
problems for anisotropic media has been generalized. The boundary value problem is
reduced to the matrix singular integral equation. Its solution is found in a class of vector-
functions unbounded at the ends of mathematical cuts. Numerical solution is obtained with
the mechanical quadrature method. The constructed numerical-analytic algorithm was
constructed in such a way that there was a possibility to research the influence of magneto-
elastic fields on the stress intensity factors in the neighborhood of the crack tips.

Smoliar A. M., Miroshkina I. V., and Yurchenko S. V. Stress-strain state
0f the plates 0f Zr0 FIEXUIE ... s 116

PE3FOME. 3a mporMHaMH TOHKOI KpyTnoi IUMTH MOOyNOBaHa MJHMTA HYJIHOBOTO
HIpoTrMHy. BUKOHAaHO YMCIIOBHH aHAJI3 HANPYXEHO-Ie()OPMOBAHOTO CTaHY KPYTJIOi IIJIMTH
HYJbOBOTO IIPOTUHY NpOorpaMHuUM KoMIulekcoM “Iarerpan”. [loka3aHo, 10 MPOTUHHU TaKO 1
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TUTMTH TIOPIBHSHO 31 3BUYAWHOIO0 3MEHIIYIOThCS 10 30%, HOpMaJlbHI HANPYIKEHHS CTHCKY
30uTbIIyI0TECS 710 10%, JOMaTHI HATPYKEHHS PO3TATY 3MEHIIYIOThCcs 10 40%, a o6nacTs
JOJATHUX HANpPYKEHb G, 3HAUHO 3BY)KY€ThCA. BCTAHOBJEHO, IO TOBIIMHY INIMTH HYJIbO-
BOTO IPOTHHY MOXHA 3MeHIIHUTH 10 30% MOPIBHAHO 3 TOHKOIO IUTHTOO, & ApPMYyBAaHHA — JI0

20%.

PE3IOME. Tlo nporn®aM TOHKO¥ KpYyTJI0# TUIMTHI IIOCTPOEHA U TA HYJIEBOTO MPOTH-
0a. BrITOTHE HO YNCIICHHBIN aHAJM3 HAIPSHKEHHO - e OPMUPOBAHHOTO COCTOSHUS KPYTIIOH
U TEl HYJIEBOTO Mpornda mporpaMMHBM KoMIniekcoM “Unterpan”. IlokazaHo, 910 mpo-
OBl TAKOW IJMTHI, 1O CPaBHEHHIO ¢ OOBIYHON, yMeHbpIamTcs g0 30%, HOpMallbHBIE
HaINPSDKEHUS CKaTHA yBeJMIuBaroTcs 10 10%, 1Mo IoXKHU TeNbHbIe HANPSDKEHHUS PacTSDKCHUS
yMeHpaTes 10 40%, 001acTb NONOKUTEIbHBIX HANPSKEHUH G, 3HAYUTEIBHO CyXKaeTcs.
YCTaHOBNIEHO, YTO TOMIHMHY IUIMTH HYJEBOTO IPOTHOAa MOXHO yMeHbHIHTH 10 30% mo
CpPaBHEHHMIO C TOHKOW IJIMTOH, a ap MupoBanue — 10 20%.

SUMMARY. Using deflections of a thin circular plate the plate of zero deflection was
built. The numerical analysis of the stress-strain state of a circular plate of zero deflection
was calculated by software package “Integral”.The analysis showed that the deflections of
the plate of zero deflection, compared to a conventional one, decreased to 30%, the normal
compression stress increased to 10%, the positive tensile stresses decreased to 40%, the
area of positive stress o, is significantly narrowed. It was established that the thickness of
the plate of zero deflection could be reduced to 30% to compare to a thin plate, while
reinforcement — up to 20%.

Skalskyi V. R., Rudavskyy D. V., Yarema Ya. R., and Bas V. R. Estimation
of the initiation period of fatigue microcrack at the axle bearing race ........ccccococeeuuee. 121

PE3FOME. 3amponoHOBaHO PO3paXyHKOBY METOIMKY OI[HIOBAaHHS Iepiody 3apo-
JDKCHHSI BTOMHO1 MIKpOTpilIMHY i BEpPIIMHU ITOBEP XHEBOTO PAKOBUHOMOJOHOTO Aedex-
Ty Ha JOPIXI KOYEeHHS OYKCOBOTO IiIIMITHHKA JOKOMOTUBAa. B 0CHOBI Liei MmeToanku 3a -
KJIaICHO MOJIeJIb, MO0 0a3y€eThCs HA €HEPTeTHUHOMY IAXOJi MEeXaHiKu pyHHyBaHHS Mate-
pianis. {711 BU3HAUEHHS HEOO XiTHUX MeXaHIYHMUX KOHCTAHT MaTepiaily IiIUIMITHHUKA BUKO-
HAHO eKCHepUMEHTANbH1 IOCTi[DKEHHS, a caMe: CTaTUYHI Ta BTOMHI BUIIPOOYBaHHS 3pa3KiB
crani [IX15 xineig 6ykcoBoro migmunuauka. [lokazaHo, 1m0 3a po3TaulyBaHHs y HaifHa -
BaHTAKCHIIIOMY MICIli JOPDKKH KOYCHHS PaKOBHUHOIOIOHOTO MOBEP XHEBOTO e eKTy O 1J1s
HoTro IMa Kol BEpUIMHU MOKE 3apOJUTUCS BTOMHA MIKpOTPILIMHA 32 NOPIBHAHO KOPOTKUIL
nepio ] poOOTH MiUIMTHUKA Y eKCITyaTaI[IiHOMY PEXHMI.

PE3IOME. TlpennosxeHa pacueTHas METOIMKa OLIEHUBAHUA TIEPHO JIa 3apOKICHUS YC -
TaJOCTHON MUKPOTPEIINHBI BO3JIC BEPUIMHBI IOBEP XHOCTHOTO PaKOBHHOTIOJIOOHOTO Aedek-
Ta Ha JOPOXKKE KaueHHs OyKCOBOTO IOJUMITHUKA JIOKOMOTUBA. B oCHOBE 3TON MeToMKU
3aJI05KEHO MOJeNb, KOTopas 0asupyeTcs Ha S3HEPreTHUEeCKOM IOJIX0 6 MEXaHU KU pa3pyLlie -
HU MaTepuasioB. J[Js ompenesieHuss HEOOXOIUMBIX MEXaHHYECKHX KOHCTAHT MaTepHala
HNOJIUIHU KA NTPOBEACHBl 3KCIIEPUMEHTAJIBHBIE UCCIIEIO0BaHMU S, & UMEHHO: CTATHYECKUE U
YCTaNOCTHBIE HCHBITaHUA o00pasmoB craym [IX15 kompra OyKCOBOTO  ITOJIIHII HUKA.
[oxazaHo, 94TO B cilydae HaxXo KACHHS B HamOoJiee HarpyKEHHOM MeCTe JOPOYKKH KadeHHs
PaKOBHHOIIOZOOHOTO TIOBEPXHOCTHOTO JIe(heKTa BO3JIC €ro TIaJKoi BepIIMHBEI MOXET 3apo-
M THCS YCTAJOCTHAS MHUKPOTPEIINHA MPH CPABHUTEIHHO KOPOTKOM TepHoje paboThl MO -
UIMITHAKA B 9KCILITyaTAIIHOHHOM pPEeXUMe.

SAMMARY. The calculation method of the initiation period estimation of fatigue
microcrack at the tip of surface cavity at axle bearing race is proposed. The method uses the
calculation model based on fracture mechanics energetic approach. To find the required
static and fatigue mechanical characteristics of the axle bearing material the specimens of
IIIX 15 steel were tested. It was shown that in the case of the least favourable location of the
defect the fatigue microcrack was initiated at the smooth defect tip within comparatively
short exploitation period.
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Zeleniak V. M. Integral equations of two-dimensional problems
of thermoelasticity for a tree-layer ring area With Cracks ........cccccevvvvernicnnnerencennn. 129

PE3IOME. [1BoBuMIipHi 3a/jadi CTallioOHAPHOI TEIJIOMPOBITHOCTI i TEPMOIPYIKHOCTI
JUISL TPUIIAPOBOi KiNbIeBOI 00J1acTi 3 TPIIIMHAMHY 3BEICHO JI0 CHHTYJLIPHHUX IHTETpaIbHUX
piBHAHB. [loOynoBaHO CHCTEeMM IHTETPaJBHMUX PIBHAHB IEPIIOTO Ta JIPYroro polay Ha
3aMKHEHHU X (KOHTY pH ITOJUTY IIapiB Ta 30BHINIHA MeXa) i pO3IMKHEHNX (TPIIMHN) KOHTY -
pax, KOJIM KOHTYp BHY TPiITHBOI Me3Ki 007ac Ti € K0JIo.

PE3IOME. ]IBymMepHBIe 3aJaud CTalIOHAPHOM TEMJIONPOBOJHOCTH U TEPMOYIpPY-
TOCTH AN TPEXCIOWHOH KOJIBIIEBOW 00JIACTH C TPEIIMHAMH CBEACHBI K CHHTYJIIPHBIM HH-
TerpajlbHbIM ypaBHEHUAM. IIOCTpOEHBI CHUCTEMBI MHTEIPAjbHBIX yPaBHEHUU IIEPBOrO U
BTOPOTO pOJa HAa 3aMKHYTHIX (KOHTYypHI pa3JelicHHs CJIOEB W BHEIIHSAA TPaHUIA) U pa-
30MKHYTBIX (TPEINHBI) KOHTYpaX, KOTAa KOHTYyp BHYTPCHHEH TpaHUIBI 00JIacTH — OKPYXK-
HOCTb.

SUMMARY. Two-dimensional problems of stationary heat conductivity and thermo-
elasticity for a three-layer ring area with cracks are reduced to singular integral equations.
The systems of integral equations of the first and second kind of closed (contours of layers
and outer boundary separation) and open (cracks) contours, when the contour of the inner
boundary of the area is a circle, are constructed.
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