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PE3IOME. OtpuMaHO HOBE PIBHSHHS ISl BU3HAYCHHS IIBUIKOCTI MONIUPEHHS TP i-
IIMHA BUCOKO TEMIIEPaTypPHOi ITOB3yYOCTi 3 ypaxyBaHHSAM BIUIMBY HEUTPOHHOTO OMPOMi-
HeHHs. Ha #foro ocHOBI moOyoBaHa MaTeMaTHYHA MOJENh PO3PAXYHKY 3aJUIIKOBOT JIOB -
TOBIYHOCTI IJIACTUHU 3 MaKpPOTPIMIMHOIO, [0 3HAXOUTHECSA B yMOBAaX BHCO KOTEMIIEPATYp-
HOT MOB3YYOCTI i/l OTIPOMIHEHHSIM. 3aCTOCYBaHHS MOJIEJ MPOJEMOHCTPOBAHO Ha aHAJ031
3amaqi Ipipdirca. BcTaHOBIEHA XOpOIIa KOPENSIis OAepKaHUX aHaJi THUHMX PE3YJIbTATIB
3 BiZIOMUMHU €KC [IEPUM CHTAJIbHUMH.

PE3IOME. TlonmydyeHo HOBO€ ypaBHEHHE /Il pacyeTa CKOPOCTH PacIpOCTpaHEHUs
TPEUIMHBI BHICOKOTEMIIEPATYPHOU MOBYYECTH C YUYETOM BIMSHHS HEHTPOHHOTO 00Jyde-
HU. Ha ero OCHOBaHWH NMOCTpOEHA MaTeMaTH4ecKas MOJEINb JUII OIpEJCNICHHS] 0CTATOY -
HOW JTOJITOBEYHOCTH IIJIACTHHBI ¢ MaKPOTPEIIMHOM, HaX0 AAIIEHCs B IIPOIIECCE BHICOKOTEM -
nepaTypHOl TOJBydecTH Npu oO0iydeHnd. [IpuMeHeHHe MoJeiau TPo JeMOHCTPUPOBAHO
IpH peleHun aHanora 3aaaun ['pudurca. BeissBieHa xopomias KOPPEISIIns MOy YeHHBI X
AHAM THYECKU X PE3yJIbTATOB C N3 BECTHHIMH dKCIIEPUM €HTATbHBIMU.

SUMMARY. A new equation for determining high-temperature creep crack
propagation rate, with consideration of the neutron irradiation effect was obtained. On its
basis, a mathematical model for determining the residual life of the plate with macrocracks
subjected to the high-temperature creep under irradiation was developed. Application of the
model when solving the Griffith problem analogue for the aforementioned conditions was
demonstrated. A good correlation between analytical results and experimental data was
found.
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PE3FOME. 3anicaHo OCHOBHI CIIiBBiJHOIIEHHS IUIOCKOT 3a1a4i Teopii Ipy»KHOCTI Wit
kBa3iopTo TpomHOTO Tima. [loOGynoBaHO iHTerpaibHi 300pa)KCHHS KOMIUIEKCHUX MOTEHIIia-
JiB HANIPYXEHb JUI KBa310PTO TPOIHOT MIJIONIMHH dYepe3 CTPHOKH IepeMilieHh Ha KPUBOJTI -
HIHHUX pO3IMKHEHHX KOHTypax. Ilepmry ocHOBHY 3ajady MU IJIOIIUHY 3 TPIIIMHAMU 3BE -
JICHO JI0 CHHTYJSIPHUX [HTeTpaNbHUX PiBHSIHB. 3HANICHO aCHMIITO THYHHI PO3IOALT HATpy -
JKEHb OUIS BEpIIMHU KPHUBONIHIHHOI TpimmHU. 3ammcaHo aHANITHIHWH PO3B 30K 3am1adi
JUISL IOBUJIBHO O I€HTOBAHOT NMPAMOMIHIHHOT Tp imHN. YHCIOBO po3paxoBaHO Koe(imieHTH
IHTEHCHBHOCTI HAaIPY>KeHb I MapaboMivHOI TPIIMHHU Ta JOCJIKEHO BILIMB HA iX IIO Be-
JIHKY BiJHOIICHHS OCHOBHHX MOJyJIiB Py KHOCTI MaTtepiaiy.

PE3FOME. 3anucaHbl OCHOBHBIE COOTHOIIEHHUS IJIOCKOHW 3aJa4d TEOPHUH YNPYTOCTH
U1 KBa3HOPTO TPOMHOTO Teja. ITocTpoeHBI MHTeTpasbHBIC TpEeACTaBICHHUSI KOMIUICKCHBIX
NOTEHIHNAJIOB HANPSDKCHUH WIsI KBa3HOPTO TPONTHOHN IIIOCKOCTH Yepe3 CKAauKH IepeMelie -



HUH Ha KpUBOJIMHEWHBIX Pa30MKHYThIX KOHTypaX. IlepBas ocHOBHas 3ajaua I IJIOCKOCTH
C TpeUIMHAMM CBEJIEHa K CUHTYJSPHBIM HHTErpalibHbIM ypaBHeHUsAM. IIpuBepeHo acumi-
TOTUYECKOE paclpejielie HUE HaIpsHKEHUH OKOJIO BepIUMHBI TpeuiuHsl. HaiineHo ananmTy -
YeCKOE pelIeHUe 3aauy I P OU3BOJILHO OPUEHTUPOBAHHON MPSIMOJIMHENHON TPELUHBI.
[IpoBeneHb! UnCIeHHBIE pacyeTs K03 QUIHEHTOB HHTCHCHBHOCTH HAIPSDKEHHUH I Tapa-
00JMIeCKO TPEUIMHBI W UCCJIEJIOBAHO BIMSHHE HAa MX ITOBEJCHHE O THOIICHHS OCHOBHBIX
MOJyJel yIpyrocTu MaTepuala.

SUMMARY. The main relations of the plane problem of elasticity for a quasi-
orthotropic body are written. Integral representation of the complex elastic potentials for a
quasi-orthotropic plane in terms of displacement discontinuity on curvilinear open contours
are constructed. The first basic problem for the plane with cracks is reduced to singular
integral equations. Asymptotic stress distribution at the crack tip is presented. Analytical
solution of the problem for an arbitrarily oriented rectilinear crack is obtained. Numerical
calculations of the stress intensity factor for a parabolic crack are performed and influence
of the ratio of elastic modules of the material on there behavior is investigated.
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PE3FOME. 3anponIoHOBaHO MOJEINb YaCTKOBO 3aJIiKOBAHOT TPIIIMHK B TBEPAOMY TiNi.
B o0Omacti BiIHOBICHHS CYIUILHOCTI NMOBEPXHEBY CHEPTII0 BBa’KalOTh IHAKINOIO, HIK Y
HETIOIIKO/DKEHO MYy Martepiaii. BrusHaueHO e(eKTHBHICTH pi3HOMAHITHHX CXEM 3aJIiKOBY -
BaHHSA NJACTHHM 3 TPSAMOJIHIHOIO HACKPI3HOIO TPINMHOIO 1 HOPMAIBHOTO BiJPHUBY,
TOTIEPEYHOTO 3CYBY, 3TMHY Ta KOMOIHOBaHOTO 3THHY 3 po3TAroM. BpaxoBaHo edexr 3a-
KPUTTS TPIIMHU Big 3TMHY. PO3B’sA3aHO 3a/adi Mpo B3a€MOJII0 YACTKOBO 3aJiKOBAHHX
nedexris.

PE3FOME. TlpeayoxeHa MOJeIb YaCTUYHO 3aJICU€HHON TPEIIMHEI B TBEP IOM Tene. B
00/1ac T BOCCTAHOBJIEHHS CIUIONTHOCTH ITOBEPXHOCTHAS YHEPTHS OTIMYACTCS OT TaAKOBOMU
JUIsS. HeMOBpeXJAeHHOro MaTtepuana. OmpeneneHa 3¢ eKTHBHOCTh Pa3IHYHBIX CXEM Yac-
TUYHOTO 3aJI€YMBaHUS IUJIACTUHBI C NPAMOJIMHEWHON CKBO3HOW TPEIMHOM MJI CiIy4aes
HOPMAJIbHOTO OTPBIBA, MOIEPEYHOTO CIBHTA, M3THOA, a Takke KOMOMHMPOBAHHOTO pac-
TDKEeHUsT U u3rnba. YuteH 3¢ ekt 3akpbITusi TpelluHbl OT u3ruba. PemeHsl 3azaun o
B3aMM OICHCTBHH 4aC THYHO 3aJI€4UEH HbI X KOJUIMHEAPHBIX JIe() EKTOB.

SUMMARY. The model of partially healed crack in a solid is proposed. On the
recovered area of the crack the surface energy differs from that in an undamaged body. The
effectiveness of different schemes of partial healing of a plate with a rectilinear through
crack is determined for cases of opening mode, transversal shear, bending and combined
tension and bending. The crack closure effect under bending is considered. The problems of
interaction of partially healed collinear defects are solved.

Taspuw B. I. HeniniitHa kpaifoBa 3a7a4a TemI0MPOBIAHOCTI I MapyBaTO1
TUTACTHHH 3 BKITFOTWCHHSM ...ovuvuereseseresesseesssnesesssessssesssesssnesssssassssssssessssessssssssssesssessenssssesssnsnens 32

PE3FOME. Po3risiHy TO He TiHIMHY KpaoBY 3aavy TeIUIOMPOBITHOCTI Wi 30TpOMHOL
6e3MeXHOT TepMOUYYTINBOI MApyBaToi IUIACTUHH 3 TEIUIO 30JIbOBAHUMH JIMIEBHMH IO -
BEPXHAMHU Ta UYKOPIAHUM HACKPI3HMM TEeIJIOAKTHBHMM BKJIIOYCHHAM. 3a JOMOMOTOIO 3a-
MIPOBADKEHOTO MEPETBOPEHHS BUKOHAHO YaCTKOBY JIiHEApU3aIL[it0 BUXiAHOTO P iBHSHHA Tel -
nonposigHocTi. ITicist KyckoBo -niHiifHOT anpokcuMalii TeMnepaTypHs Ha MEKOBHX ITOBEp X-
HSX YYXKOPIIHUX IIapiB Ta BKJIOUEHHS DPIBHSHHS MOBHICTIO JIiHEApU30BaHO. 3HaM IEHO
AQHANITHYHO-YUCJIOBUH PO3B’A30K LBOTO PIBHAHHA 3 KpaHOBUMHU yMOBaMH JPYTrOro poay
JUIsl BA3HAYCHHS 3allPpOBaPKeHOT (D YHKIIIT i3 BAKOPHCTAHHIM iHTETPaJbHOTO MMEPETBOPCHHS
®yp’e. HaBeneHo po3paxyHkoBi popMyIH Uil OOUNCIECHHS 3HaYEHb IIyKaHOT TeMIepary-
pH 3a JiHIAHOT TeMIepaTypHOI 3aJeKHOCTI KoedilieHTa TEeNJIONPOBIAHOCTI KOHCTPYK ITiii -
HHMX MaTepiajiB sl BOIIAPOBOT MIACTUHU. BUKOHAHO YHCIIOBHUIT aHAII3 VIS OJHOLIAPOBOT



IUIACTUHHM 3 HACKPI3HUM TEIJIOAKTHBHUM BKJIIOYEHHSM (MaTepiall MIACTHHU — KepaMika
BK94-1, maTepian BKIFOUCHHS — CPi0JIO0).

PE3IOME. PaccmoTpeHa HelMHEiHash TpaHW4Has 3ajaya TEIUIONPOBOJHOCTH JUIS
M30TPONHOH OECKOHEYHOW TePMOYYBCTBHUTECIHHOHW CIOMCTOHM IUIACTHHBI C TEIUIOH30 JIMPO -
BaHHBIMH JIMLIEBBIMH IOBEPXHOCTAMH U MHOPOJHBIM CKBO3HBIM TEIUIOBBI JIEJISA0 LM BKIIO -
yeHneM. C IMOMOIIBIO MPEVI0KEHHOTO MPpeoOpa3oBaHus NMpOoBeAeHa JacTHIHAS JIMHEeapH-
3a1isl ICXOJHOTO YpaBHEHUS TeIUIONPOBOAHOCTH . [locne KycouHO -TMHEHHON anmnpoKcuMa-
UM TeMIIepaTypbl HA TPAHUYHBIX IOBEP XHOCTAX UHOPOHBIX CJIOEB U BKJIIOYEHUS ypaBHe-
HUE MOJIHOCTBIO JIMHEapu30BaHO. HalilieHO YMCICHHO-aHAIMTUYECKOE PEIIEHUE 3TOrO
YpaBHEHHS C TPAHUYHBIMH YCJIO BUSIMH BTOPOTO POJA VI ONpEfeIeHUs BBEACHHON (yHK-
IIUM C IMPUMEHEHHEM HHTeTpanbHOTO mpeobpasoBanus Dypbe M IpHUBEICHB paCUCTHHIC
(hopMyIIBl 11 BBIYHCICHUS HCKOMOW TeMIIEPaTypsl ¢ JIMHEHHON TeMIepaTypHON 3aBUCH -
MOCTBIO KO3(pHUIMEeHTa TEeIIONPOBOJHOCTH KOHCTIPYKIIMOHHBIX MaTepHalioB. BeImonHeH
YUCJICHHbI aHalM3 JJsl OJHOCJIOWHOM NJIACTUHBI CO CKBO3HBIM TEIJIOBbI JEIAIOIIUM
BKJIIOUEHHEM (MaTepHal nijac THHE — kepamuka BK94-1, Bkmrouenus — cepedpo).

SUMMARY. A nonlinear boundary value problem of heat conduction for an isotropic
infinite heat-sensitive layered plate with insulated face surfaces and a foreign through heat-
releasing inclusion is considered. With a help of the proposed transformation, a partial
linearization of the original equation of heat conduction is done. After piecewise linear
approximation of temperature at the boundary surfaces of the layers and the inclusion, the
equation becomes fully linearized. With the application of Fourier transform, an analytical-
numerical solution of the equation with the boundary conditions of the second kind for the
determination of introduced functions is obtained; formulae for calculating the required
temperature with a linear temperature dependence of the thermal conductivity of structural
materials are also provided. Numerical analysis for a single-layer plate with a through heat-
releasing inclusion is carried out, where the plate and inclusion materials are ceramics
BK94-1 and silver, respectively.

Cunosanwox B. IL, FOxum P. A., Jlicuiuyk A. €., Iseaumuwun H. A.
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PE3FOME. 3anpomoHOBaHO MOJENb Ae(GOpMyBaHHS Ta PYHHYBAaHHS KOMIIO3UTa HA
ocHOBI neMeHTHO I MaTpuii (GidpobeToHy) 3a po3TITy, SKa BPaxoBy€ MIKPOTP ILIMHU 1 TOPH
B CTPYKTypi MaTepiajly Ta HasiBHICTb apMyBaJbHUX BOJIOKOH. BCTaHOBIEHO poO3paxyHKOBi
¢dbopMym mist oniHIOBaHHS MiHOCTI (ibpoOeToHy 3a posriry. I[IpoaHai3oBaHO BIUIMB IO -
PHUCTOCTI Ta 00’€MHOTO BMICTy apMyBaJIbHUX BOJIOKOH Ha MIIIHICTh KOMIO3uTa. Excriep -
MEHTAJIBHI JOCIIDKCHHS Ta PO3PaXyHKH CBIMYaTh PO CYTTEBE 3POCTAHHS MIITHOCTi HA PO3-
TIT 32 30 JIbIIEHHS 00’€MHOTO BMicTy (iOpu. TeopeTHIHH MPOrHO3 MIIIHOCTI Ta €KCIIEPH -
MEHTAIIbH1 pe3ybTaTH JOOpE KOPEIIOI0 Th MiXK CO00IO.

PE3IOME. TlpennoskeHa monenb jac(OPMHUPOBAHUSA M pa3pyIlIeHUs KOMIIO3UTa Ha
OCHOBE IICMEHTHOI MaTpuus! (GUOpoOETOHA) MPH PACTSHKEHHUH, KOTO past YIUTHIBACT MUK-
POTPEIIMHEI ¥ IOPHI B CIPYKType MaTepHalla U Haluuue apMUPYIOIIKNX BOJOKOH. YCTAaHOB -
JIeHBl pacueTHele GOpPMYIIBI U1 OLEHKH MpoyHOcTH (hudOpobeToHa Ha pacTpkeHHe. [Ipo-
AQHAJIM3UPOBAHO BIMSHHUE NMOPUCTOCTH U 0OBEMHOTO COJEPIKaHUS apMUPYIOIIUX BOJIOKOH
Ha IPOYHOCTh KOMIIO3UTA. DKCIEPUMEHTAIBHBIE UCCJIEIOBAHUS U PACUEThl CBUJETEIbCT-
BYIOT O CYIIECTBEHHOM POCTE MPOYHOCTH Ha PACTINKCHHUE NMPHU YBEINICHHH OOHEMHOTO
comepxxanusi GuoOpbl. TeopeTmuecknit MPOTHO3 MPOYHOCTH M DKCIIEPUMEHTAJBHBIC pe-
3yJIBTaTHl XOPOIIO COTIACYIO TCS MEXIy COOO0.

SUMMARY. The model of deformation and fracture of the composite based on cement
matrix (fiber-reinforced concrete) under tension, which takes into account the micro -cracks
and pores in the material structure and the presence of the reinforcing fibers is proposed.
Calculation formulas for assessing the strength of fiber-reinforced concrete under tension
on the basis of the model are established. The influence of porosity and volume content of



the reinforcing fibers on the strength of the composite are analyzed. The results of
experimental studies and calculations indicate a significant increase in tensile strength with
increasing fiber volume content. Theoretical prediction and experimental strength data
agree very well. This allows us to use the dependencis when creating composites with
desired characteristics on the basis of the concrete matrix.

Pyoascovkuii /]. B. O1iHIOBaHHS 3aJIMIIKOBO I JOBIOBYHOCTI TPUBUM ipHOTO
TBEP IOTO TiJIa 3 MJIOCKOI0 BTOMHOIO TPI[MHOIO 33 U KJITHOTO
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PE3FOME. 3a eHepre THYHHM IIiIXOJOM MEXaHIKHM PyiHHyBaHHS MOOYIOBaHO po3pa-
XYHKOBY MOJEJIb MOIIUPEHHs IMJIOCKOT BTOMHOI MaKpOTPIIMHU Y TPUBHMIp HOMY Aedop-
MIBHOMY TPy XHO-TUIACTHYHOMY Tili. OTpHMaHO KIHETHYHE PIBHAHHS, K€ A€ MOXKIIHBICTh
BU3HAYATH TMEPIOJl JOKPHUTHIHOTO POCTYy BTOMHOI MakKpOTpIlM HH, IO BIiJANOBimaE 3a-
JIMIIKOBIM JTOBro BIYHOCTI €JIEMEHTa METAIOKOHCTPYKIII 13 TPIIIMHOIO ITiJ 30BHINIHIM
MUKITIYHIM HaBaHTa)keHHsAM. [l anpoOariii Mozei i 3HaX0 [DKEHHsI HEBIIOMUX () I3UKO-
MEXaHIYHHX KOHCTAHT MaTepially OCIiDKEHO 3pa3Ku MUITHOK 3BAPHOTO 3’€IHAHHS aJIFOMi-
HieBoTO crmaBy 1201-T. OneprkaHi KiHETHYHI JiarpaMy BTOMHOTO pyHHYBaHHS IIHX 3pa3KiB
3acBiqUMIN J00pe y3ro/DKeHHS PO3paxyHKy i3 eKCHEPHMCEHTOM. 3a pe3ylbTaTaMH Teope-
THKO -€KCTIe PUM ECHTAJIbHU X JIOCHi/PKeHb MOOYJIOBAHO HOMOTPaMH 3aJMIIKOBOI JOBIOBIY -
HOCTI MeTaJly IlIBa T OCHOBHOI'O METalJly 3BapHOTO 3’€ IHAHHSI CILIABY .

PE3IOME. Ha ocHOBaHMM HEPre THYECKOTO IOJAX0Ja MEXAHUKU pa3pyIlIEeHUs NOCT-
poeHa pacyeTHast MOJENb PACIPOCTPAHEHHMS MIOCKOH yCTaJloC THOH MaKpOTPELHHBI B TPE X~
MEpHOM Je(OpMHUPYyEMOM YIIPYTOIUIACTHYECKOM Telie. [loslydeHO KMHEeTHYecKoe ypaBHe-
HHE U1l OMpEJeNIeHUs MEpPHoaa JOKPUTHYECKOTO €€ POCTa, KOTOPBIH COOTBETCTBYET OC-
TATOYHOH JOJTOBEYHOCTH 3JIEMEHTA M ETAJUIOKOHCTPYKIMHU C TPEIIUHOM IPH MUKINIECKOM
HarpyxeHuu. J{ng anpobanuu MOJeIM M HAXOKACHUS HEU3BECTHBIX (DM3MKO-MeXaHHYeC-
KX KOHCTAaHT MaTepHaJia Uccie 0BaHbI 00pa3Ilbl yIaCTKOB CBAPHOTO COCIUHCHHUS aJTFOMHU-
HHeBoro cmiaBa 1201-T. DkcnepuMeHTaNbHbIE KMHETHYECKHE AMArpaMMBbl yCTalIOCTHOTO
paspyuieHuss 3TUX 00pas3loB CBUICTENBCTBYIOT O XOpPOIIEM COOTBETCTBHM pacdera U
skcnepuMeHTa. [lo pe3ynpTataM TeOpeTHKO-3 KCIIEpUM eHTab HBIX HCCIIe JOBaHUI MOCTpoe-
HBl HOMOTPaMMBbl OCTATOYHOIl J0Jro BEYHOCTH MeETaJUla IIBa U OCHOBHOTO MeTajula CBap-
HOTO COEJMHEHUs CILIaBa.

SUMMARY. On the basis of the fracture mechanics energy approach a calculation
model of the plane macrocrack fatigue growth in a three-dimensional elastic-plastic body
has been built. Subcritical period of the macrocrack fatigue growth that corresponds to
residual lifetime of a metal structure element with a crack under external cyclic loading can
be determined using the obtained kinetic equation. To approve the proposed calculation
model and to determine unknown physical and mechanical parameters of the investigated
material the appropriate experimental tests have been conducted for the 1201-T aluminium
alloy specimens welded join sections. The obtained experimental kinetic diagrams of
fatigue fracture of the tested samples have shown a good agreement with the calculation
results. Based on the conducted theoretical and experimental researches the residual
lifetime nomograms of the 1201-T aluminiumalloy weld and base metal have been built.

Hacmepnax A. M., Cynum I'. T., I[lacmepnax P. M. Jis 30cepeDKEHUX HKepe
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PE3FOME. Ha ocHOBI paHime OTpIMAaHMX 3aTaJBHUX [HTETPANbHUAX P IBHSIHb TEPMO -
CNEKTPOIPYKHOCTI TiT1 13 TOHKAMH HEOJHOPIMHOCTSIMH MOOYIOBAHO aHANITHYHHI PO3-
B’A30K MJIOCKOT 3a7a i I MIpOENeKTPUIHOTO Tijia 3 TPIMUHOI0, Oeperu 1Ko MaroTh CTally
TeMIIepaTypy, 3a Jii 30CepeKEeHOTO JKepesa Tela Ha MpoIOBXKeHHI ii oci. 3 ypaxyBaH -
HSM HPUHIMITY aBTOMOJEIbHOCTI 3’COBAaHO YMOBH, 33 SIKUX BCTAHOBHTHCS CTaIliOHapHHI

4



pexxnuM Ternio npoBimHOcTi. 1o 1aHO KOMITaKTHI PO3B’SI3KHU U KOe(ilieHTIB iHTCHCHBHOCTI
TEIJIOBHX IMOTOKIB, HANPYXXCHb Ta CJICKTPHUYHHUX 3MIlIEeHb. 3 AIHCHEHO YHCIOBHII aHaI3
pe3yIbTATIB.

PE3FOME. Ha ocHOBe paHee IOJydeHHBIX 00N X HHTeTPaIbHEIX YPaBHEHUH TepMoO -
3NEKTPOYNPYTOCTH T ¢ TOHKUMH HEOITHOPOIHOCTSIMH MOCTPOEHO AHAJIUTHIECKOE PEIle-
HHE IUIOCKOH 3a/iada Ul MUPO3JIEKTPUIECKOTO Tela C TPEIIMHOH, Oepera KO Topoil HMET
TOCTOSHHYIO TeM IIepaTypy, NpH JCHCTBHH COCPEAOTOUYECHHOTO MCTOYHHMKA TeIJa Ha IIPo-
nowkeHHH ee ocH. C ydeToM NPHHINIIA aBTOMOJCJIFHOCTH BBISICHEHBI YCIOBHS, IPH KO-
TOPBIX YCTAaHOBUTCS CTAIlMOHAPHBIH PEXHM TeIJIONPOBOMHOCTH. IIpeacTaBieHBI KoM -
MAaKTHBIE PEHICHUS A K03( QUIIEHTOB HHTEHCHBHOCTH TEIUIOBBIX 110 TOKOB, HANIPSDKEH Uit
U 3JIEKTPUYECKU X cMeleHud. [IpoBe ieH 4McIeHHBIN aHaM3 PE3y JIb TATOB.

SUMMARY. Based on the previously obtained general boundary integral equations of
thermoelectroelasticity of solids containing thin inhomogeneities the analytic solution is
derived for a plane problem for pyroelectric solid with a crack, which faces are maintained
at a constant temperature, and a heat source is applied at the continuation of crack axis.
Accounting for the similarity principle, the conditions are obtained, which satisfaction leads
to the stationary thermal conductivity. Compact closed-form solutions are obtained for heat
flux, stress and electric displacement intensity factors. The numerical analysis of the results
is done.

Isacuwun O. M., Bacunescokuii €. T., Aumowniok C. JI., Benuuxo B. B.,
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PE3FOME. 11IBHAKICHOIO TepMIdHOIO 0OpOOKOIO Ta TapsuWM BHCA/UKYBAHHSIM TOJIO-
BOK BHTOTOBJICHO JOCTITHY MapTil0 CTHKyBaJIbHUX 001TiB M 12 aBianifHOro nmpu3Ha4eHHS
3 mpyTkiB cmumaBy BT22, olpuMaHUX IHTEHCHBHOIO Tapsd0l0 INIACTUYHOIO AedopMariero
(KpOKOBUM KyBaHHAM—BaJIbIIOBaHH:M). Ilicns (iHATPHOTO CTapiHHA 3a BHIPOO PO3TATOM
60nTH ManmM Taki XapaKTePUCTUKH: TPAHUIN TeKydocTi Ta MirmHocTi 1380 it 1455 MPa, Bin-
HOCHE BHJOBXKEHHsS Ta 3ByxkeHHA 7,2 i 24,3% simmoBimxHo. BumpoOyBaHHS, BUKOHaHi 3a
pospobnenor y Al “AHTOHOB” nporpamoto, 3acBiuuiu, MO BTOMa Ta MAJOIHKJIOBa
BTOMa Mai)e yJIBidi BHIII Mig yac HaKOYyBaHHS Pi3bOJICHHA B MOBHICTIO TEPMIYHO 3Mill-
HEHOMY CTaHi, TOOTO michs ¢ iHaJbHOTO CTAPIHHSA. BCTAHOBIEHO MOMJIMBICTH IiJ{BH IIEHHS
BTOMHHUX XapaKTe pUCTUK OOJTIB BJIOCKOHAICHHSIM Te XHOJIOT1I MeXaH iYHOT 00poOKu.

PE3IOME. C ucnoib30BaHHEM CKOPOCTHON TepMHUYECKOH 00paboTKH U ropsiueit BbI-
CaJIKi TOJIOBOK M3TOTOBJIEHA OMBITHAS MapTUsl CTHIKOBOYHBIX 001T0B M 12 aBHALIMOHHOTO
Ha3HA4YeHMS U3 NPYTKOB ciiaBa BT22, noryueHHB X MHTCHCUBHOM Topsiy el miiac TH4ecKoit
neopmarmedt (maroBoi KoBKoW—TpokaTkoi). Ilociie 3akIIOYMTETHPHOTO CTApPCHHS MPH
UCTIBITAHMAX Ha PACTSIKCHHE OONTHI MMENM TAKUE XapaKTePHUCTHKU: MpPEeibl TCKydeCTH W
npoudoctd 1380 u 1455 MPa, otHOCuTeIBbHBIE Yy WIMHEHUE U cyxeHue 7,2 u 24,3% coot-
BETCTBEHHO. VcmbITaHus, poBeAeH Hble o pa3padoTtannoit ['T1 “AHTOHOB” mporpamme,
NOKa3ald, 4YTO YCTaJIOCTb M MAaJIOLMKJIOBAas yCTaJOCTh IOBBIIIAIOTCS IOYTH B JABa pasa,
KOT/Ia pe3b0y HaKaThIBAJW B ITOJHOCTHIO TCPMHYCCKA YIPOYHEHHOM COCTOSIHUH, T.€. IOCTe
crapeHns. CpellaH BBIBOJ O BO3MOJKHOCTH TOBBIIICHHS YCTAJOCTHBIX XapaKTCPHCTUK
0ONTOB IIpW  YCOBEPUICHCTBOBAHMHM TEXHOJIOTWH  3aKJFOYM TEJIGHOW  MeEXaHHYECKOit
00paboTKy.

SUMMARY. The experimental batch of connecting bolts M12 for aerospace
application was produced employing rapid heat treatment and hot plastic deformation
(forging—rolling). As initial material the BT22 rods were used. After final ageing, these
bolts were characterized by following properties: yield strength 1380 MPa, tensile strength
1455 MPa, relative elongation 7.2%, redaction in area 24.3%. Fatigue testing was
performed according to the developed in SE “ANTONOV” testing program and showed
that fatigue limits became approximately two times higher in case of thread rolling after



final ageing, i.e. in heat strengthened condition. The conclusion about possible improvement
of fatigue characteristic after optimization of technological processes of final mechanical
treatment was done.

Pyi-mine Cy, FOine-0omne Ky, Pour-oe-Jli, FOn-xya Hoy. Bums RRA-06po6ku
Ha MIKpOCTPYKTYpY Ta KOpPO3iifHe pO3TPICKyBaHHS aTFOMiHi€BOTO
CIIIABY 7075 it s 68

PE3IOME. Bupuyeno BruinB RRA-00poOkw, sika TOJSITaE y BUTPUMII CIUIABIB ITiCIS
IITYy9HOTO CTapiHHA y coisiHiil BaHHI mpu 200°C i MOBTOpHOMY INTYYHOMY CTapiHHI, Ha
MIKPOCTPYKTYPY 1 MEXaHIYHI BIACTUBOCTI amoMiHieBoro cruiaBy 7075. [ng mociivkeHb
BHKOPHUCTAHO TPAHCMICIHHMI €JICKTPOHHUH MIKPOCKOI. 3pa3Ku BUIPOOOBYBAIM HAa PO3TAT
3a Mamoi mBHAKOCTI Aedopmamii BcetaHoBmeHo, mo micat RRA-00poOku BTOpHHHI
YaCTHHKHU y3JI0BX MEX 3epeH BUAUIAIOTEC S ucKkpeTHo. ITix yac tako1 06pooku mpu 200 °C
YOPOJOBK 8 min TpaHWIM MIIHOCTI 3a PO3TATY, BIMHOCHE BHAOBXKECHHS Ta KoediieHT
YyTIMBOCTI IO KOPO3IHHOTO PO3TPICKYBaH HA CIJIaBy cTaHOBIATH 791 MPa, 8,5% Ta 0,155
BiJMOBIIHO.

PE3FOME. Nzydeno BmstHue RRA-00paboTKH, 3aKTIOYAIOMIEHCS B BBIACPKKE CIIIa-
BOB TIOCJIC HCKYCCTBEHHOTO CTapeHHUSA B coJitHOM BaHHE npu 200°C B MOBTOPHOM HCKYCCT-
BEHHOM CTapeHHH, HA MUKPOCTPYKTYPY M MEXaHWYECKHE CBOWCTBA AMIOMHUHHEBOTO CIIIaBa
7075. JIna mccie f0BaHUM MCHOJB30BaH TPACMHUCCHOHHBIM €IeKTPOHHBIH Mukpockor. OO0 -
pasIbl NCTBITHI BAM Ha PAacTHKEHUE W NIPH MAJOW CKOPOCTH Aedopmarmu. BersBieHo, 410
nocyie RRA-06paboTke BTOpHYHBIEC YACTHIIBI BJIOJIb TPAHUI] 3€PEH BbI ICISIFOTCS IUCKPETHO.
Ipu takoii 6padotke npu 200°C B Teuenue 8§ MIN mpe e NPOYHOCTU TIPH Pac THKEHHH,
OTHOCHTEJIFHOE YJUIMHEHHE M KO3 (MUIMEHT YYBCTBUTEIHHOCTH K KOPPO3MOHHOMY pac-
TPECKHUBaHUIO cIiaBa cocTaBisiioT 791 MPa, 8,5% u 0,155 cootBe TcTBEHHO.

SUMMARY. The effects of retrogression via under pre-aging on microstructure,
mechanical properties and stress corrosion cracking behavior of spray formed 7075
aluminum alloy were investigated by transmission electron microscope, tensile test and slow
strain rate test. The results show that with under aging at 120°C for 16 h as pre-aging, the
strength of the alloy can maintain at a high level and grain boundary precipitates are
discrete after retrogression and re-aging treatment. However, retrogression treatment is
uncontrollable by shortened retrogression period. After retrogression at 200°C for 8 min and
re-aging, the ultimate tensile strength, elongation and SCC index of the alloy is 791 MPa,
8.5% and 0.155 respectively.

Kynux B. B., Anopeiixo I. M., Bagpyx B. 1. BB ekciityataiiiHuXx Gaktopis
Ha pOOOTO3ATHICTD TPAQPITUZOBAHO T CTAT N 1vvevrrresesiresesssssssssssissesssssssssssssssssssssssssssesesssesens 76

PE3FOME. TlopiBHAHO 3aKOHOMIpHOCTI BIDMBY BHCOKHX (10 800°C) i HU3BKHX (10
—40°C) TemIiepaTyp Ta KOPO3UBHOTO CEPEIOBHINA HA MEXaHIYHI XapaKTePUCTHKU TrpadiT -
30BaHOi CTali 1 BiTOMHUX KosicHEX Mapok 2 i T. BusBieHo, mo 3HMWKEHHS TeMIepaTypu
ayCTeHiTH3amii 1 cTpIMKe 3pOCTaHHA BHCOKOTEMIIEpAaTypHOI NJIACTHIHOCTI cTanei 3abesre -
YyIOTh CHPUATIMBINII YMOBH AL Y TBOPEHHS Ae(eKTiB THITy MOB3YH Ha IOBEP XHI KOYCHHS
3aIi3HUYHUX KoJlic. BcTaHOBINEHO, 0 rpadiTH30BaHa CTalb 32 HU3bKHX TeMIEpaTyp (0 —
40°C) He cxuJbHA A0 HHU3BKOTEMIIEPATypHOTO OKPHUXUEHHS, a KOPO3UBHE CEPEIOBUIIE HE
BIUIMBAE Ha il MUKIIYHY TP IUHOC TIHKIC Th.

PE3FOME. CpaBHEeHbI 3 KOHOMEPHOCTH BIMAHUA BhICOKUX (0 800°C) u HU3KHX (70
—40°C) TemnepaTyp, a TAKXKE KOPPO3UOHHOH Cpefpl Ha MEXaHHYECKUEe CBOWCTBA rpaduTh-
3UPOBAaHHOMN CTaJll U U3BECTHBIX KOJIECHBIX cTaseil Mapok 2 u T. YcTaHOBIEHO, YTO CHU-
JKEHHE TeMIIepaTypbl ayCTCHUTU3AIMU U CTPEMUTENbHBIH POCT BBICOKOTEMIIEPAaTypHOH
MJIACTUYHOCTH cTajell oOecrneunBaoT Oojee OnaronmpusiTHblE YCIOBUs i 0Opa3oBaHUs
Je(heKToB THIAa MOJ3YH HAa MOBEPXHOCTU KAaTAHUS >KEIE3HO JOPOKHBIX Kojec. BbIsBIieHO,
9T0 TpaUTU3MPOBaHHAsA CTajb OPHU HU3KUX TeMmmepartypax (mo —40°C) He CKIOHHa K
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HH3KO TeMIIepaTypHOH XPYIKOCTH, a KOPPO3HOHHAS Cpejia HEe BIMSACT HAa €€ MUKIMICCKYIO
TPEIIUHOCTOMKOCTb .

SUMMARY. Regularities of the influence of high (to 800°C) and low (to —40°C)
temperatures, and also of corrosive environment on mechanical characteristics of
graphitized steel and known wheel steels of grades 2 and T are compared. It is shown that
the lower austenitization temperature and more sweep increase of high-temperature
plasticity, provides more favorable condition of “slide-block” defects formation on the
rolling surface of railway wheels. It is found that at low temperatures (down to —40°C) the
graphitized steel is not liable to the low-temperature embrittlement, and there is no effect of
the corrosion environment on its fatigue crack growth resistance characteristics.

Jlesuyvkuu B. €., Jlapyk IO. B., Biauu JI. M., Kouyb6eii B. B., I'ymeneyvruii T. B.
Oco6mBocTi MoauiKyBaHHS 110 JIiBiH LTXJIOPHULY IO JIICTHP OJIb HUMU
TITTACTHKAMH ..cuvuviviaiesesisessesesesess st ss e sa bbb e bt e bbbt bbb e b et n e r s 83

PE3IOME. BusBieHO BIUIMB MPHUPOJM MOJICTHPOJIHLHOTO MOJU(}IKaTOpa Ha CyMIicC-
HICTH MOJIMEPIB y TIac TH( IKOBAaHWX IO JIi BIH UTXJIOPUIHUX MaTepianax. JJoOpy cymicHICTh
TOJIBIHUTXJIOPHUY 31 CYCHEH3IMHUM MOJIC THPOJIOM, HOPIBHSIHO 3 yAApOMIIHAM, TIiITBEp -
JDKCHO pe3ybTaTaM¥ CKaHIBHOI €JeKTPOHHOI Mikpockomii. BcTaHOBIEHO BILIMB BMICTY
TIOJTIC TUPOJIh HOTO MOJM(iKaTopa 1 IPiOHO AMCTIEPCHUX MO JTIMEPCHITIKATHU X KOMIIO3UTIB HA
¢i3uKO-MeXaHIgHI Ta TeTIOQi3WYHI BIACTUBOCTI MOMM(IKOBAHUX TMOJIBIHIIXIOPH THUX
TUracTUKaTiB. 3aghikcoBaHO, M0, BBOIIIH Pi3HY KUIbKICTh ITOJIC THPOIFHOTO MO} iKaTOpa,
MOXHA perymoBaTi (pi3nKko-MeXaHIUHI BIACTHBOCTI IJIaC THKATIB, HacAMIIeped MPYKHICTh,
a J0JatovM JPiOHO JMCTIEPCHUN METaJIOBMICHUI MOJNIMEpCHIIKATHUN HANOBHIOBAY, IIiJi-
BUIIUTH IX T€PMOCTAOUIBHICTE.

PE3FOME. YCTaHOBJICHO BIMSHHE NPUPOJBI MOJHCTHUPOIHHOTO MO M(HUKATOpa Ha
COBMECTHMOCTb IOJMMEPOB B IJIAC TH()UIHUPOBAHHBIX ITOJIM BUHIIXJIOPUAHEIX MaTepHaliax.
IoBEIIIEHHYI0 COBMECTUMOCTh MOJUBHHIIXIOPHUAA M CyCIIEH3MOHHOTO MOJMCTUPONA II0
CPaBHEHHIO C YJAapOIPOYHBIM, IOATBEPKICHO pe3ylbTaTaMHU CKAaHUPYIOMIEH 3JIEKTPOHHOMN
MHUKpOCKOTIHHU. 3a()UKCHPOBAHO BIMSIHUE HPUPOJBI U COACPHKAHUS IIOJCTUPOILHOTO MO -
JubuKaTopa U MEJNKOMUCIEPCHBIX MOJMMEPCIINKATHBIX KOMIIO3UTOB Ha (DH3HUKO-MeEXaHHU -
YecKue U Termo(u3ndeckue CBOWCTBA MOMU(DHUIUPOBAHHBIX IOJHBUHUIXJIOPUIHBIX IIAC -
TMKaTOB. OOHAPY’KEHO, YTO BBEJIE HUEM MOJIMCTUPOILHOTO MOIU(HUKATOPa MOXKHO PeryJu-
poBaTh (PU3UKO-MEXAHUUECKUE CBOMHCTBA, MPEXKJAE BCETO yIPYrocTb, a A0OaBICHHEM MeEl-
KOJHUCHEPCHOTO METaJUIONOJMMEPCUINKATHOTO HAMOJHUTENS IMOBBICUTh TEPMOCTAOMID -
HOCTb TIOJTUBUHHUIXJIOPHU THBI X TJIAC TUKATOB.

SUMMARY. The influence of the nature of polystyrene modifier on compatibility
parameter of polymers in plasticized polyvinyl chloride materials is established. The
increased compatibility with polyvinyl chloride polystyrene suspension compared with the
impact-resistant one i confirmed by SEM. The influence of the nature and content of
polystyrene polymer modifier and fine-silicate composites on physicomechanical and
thermal properties of modified PVC plastic is found. It is found that the addition of
polystyrene modifier allows us to adjust the physicomechanical properties, especially the
elasticity, and the addition of fine metal-dispersed polymer-silicate filler increases the
thermal stability of polyvinyl chloride plasticizers.

Tozepeniok I. M., Ckeopyosa C. B., @edipxo B. M., Cnexmop B. C., JIyx anenxo O. I,
Tkayyx O. B. AHTMQPUKIIHHI XapaKTepUCTHKH THTAHOBOTO criyaBy BT 6
ITCTIS TEPMOBOHEBOT 0OPOOKH 1 HACTYITHOTO A30TYBAHH «.oevverrereeernreeeerenseseseeenenneees 90

PE3FOME. BuxoHaHi NMOPIBHAIBHI BHNPOOYBaHHS aHTU(PHKIIHHUX BIACTHBOCTEH
a30TOBaHUX 3pa3KiB THTAHOBOTO ciulaBy BT 6 B cTaHI mocTayaHHS Ta IICISI TEPMOBOIHEBO
00po0Oku. AzotyBamm mpu 750°C B MOJIEKYJSIPHOMY a30Ti aTMOC(HEPHOTO TUCKY YIPOJIOBK
1; 5110 h. TepmoBoaHeBa 00poOKa Imepes a30TyBaHHAM IOJININTYe aHTH(PHUKIIHHI Biac -
THBOCTI 230 TOBaHHU X 3pa3KiB y mapi 3 HepxkaBHOt0 ctaumo 12X 18H10T Ta 3 Ha ABUCOKOMO -
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NeKkyasapHuM nosietniienoM Mapku “XIPYJIEH” min yac TepTsa 6e3 mamenus Ha 27..31% 1 B
0,9% NaCl — na 23...30%. 3a tepts B 0,9% NaCl anmudpukiiiiHi xapakTepucTHKH MO Kpa-
NIYIOTHCS Claduie.

PE3IOME. VicnibiTaHbl a30THpOBaHHBbIE 00pa3ibl THTaHOBOTO crulaBa BT6 B coctosi-
HUM TIOCTABKH U TMOCJIE TepMOBOAOPOIHOI 00paboTku. BrisBieHO, 4yTO Takas oOpaboTka
MOBBILIAET UX U3HOCOCTOMKOCTh B Mape ¢ HepikaBetomiel cranpio 12X18H10T u co cBepx-
BBICOKOMOJIEKYJSIpHBIM noydTHiIeHOM Mapku “XVPYJIEH” npu 1penun 6e3 cMas3ku Ha
27...31%, a B 0,9% NaCl — Ha 23...30%. B pexxume TpeHus co cMa3koii (B 3T0M pacTBope)
s dekT ynydimeHns aH TMQ PUKIMOHHBIX XapaKTePUCTHK BBIPa’KEH MEHEE.

SUMMARY. Comparative testing of anti-friction properties of samples of nitrided
titanium alloy BT6 in the state of delivery and after thermal hydrogen treatment is done.
Nitriding was done at a temperature of 750°C in molecular nitrogen at atmospheric pressure
for 1; 5 and 10 h. Thermal hydrogen treatment prior to nitriding increased the friction
properties of samples of nitrided BT6 alloy in a pair with 12X18H10T stainless steel and
high-molecular polyethylene “HIRULEN” (UHMWPE) during friction without lubrication
by 27...31% and in 0.9% NaCl solution by 23..30%. Under friction in 0.9% NaCl solution
the effect of increasing anti-friction properties is less pronounced.

Hliximaxa O., Ilpicaxapy A., Byparaxy A. BiumB TpuBayio 1 BUTPUMKH
32 KOHTAKTHOTO HaBAaHTAKCHHSA Ha (PA30B1 3MIHH Y KPEMHIT..c.crvrveeeirerrereecremreeecerenenns 100

PE3IOME. JlocniDKeHO BIJIMB TPUBAJIO1 BUTPUMKHM IIiJl Yac iHACHTYBaHHS Ha 0CO00-
JTMBOCTI (pa30BHX mepeTBopeHs i nedopmanii kpemHito Si (100). ITokazaHo, mo TpuBaia
BUTPUMKA 33 MaKCUMaJIbHOTO HaBaHTA)KEHHSI NPU3BO AU Th J0 MOB3Y4OCTI MaTep ialy HaBiTh
3a KIMHATHOT TeMIepaTypH 3aBsiki (a30BOMY HEPETBOPCHHIO Ha IUIAC THYHINLY METaJeBy
B-Sn ¢azy. Kinnesi ctpykTypHi (ha3u B 30HI BiIOMTKA, BHABJICHI 32 JOMOMOTOI0 MIKpO-
PaMaHOBCEKOT CTIEKTpOCKOTITii, BKa3yl0Th Ha iHTeHCHU(IKAIil0 YTBOpEeHHS amophHOT dasu
(a-Si) 3i 3pocranHsM uacy BHTpUMKHU. [lepenbavaerthcsi, mI0 MpUYHMHA I(HET 042 TKOBOT
aMmopdizamii Moke MaTH IMCJIOKA [IHY MPUPOY, K pe3yIbTAT 3pOCTAHHS IIIIBHOCTI JIUC -
JIOKaIlild i) yac MOB3y4OCTi i MepeOyIOBH MUCIIOKAIIHHOT CTPYKTYpH IIiJ] 4ac pO3BaHTA -
xeHHs. lle# pakT BHOCHTH JesKi 3MIHH JI0 KiHeTHKHM PO3BAHTAXYBaJBHUX SIBUIN, SKi Jie -
MOHCTPYIOTh TCHJCHII0 10 yTBopeHHs “kink pop-out” 3amicte THImOBHX “pop-out” i
“elbow”.

PE3IOME. HccnejoBaHO BIMSHUE JIUTEIbHOM BBIACPKKM IPU UHJACHTUPOBAHUM Ha
ocobenHoctu (ha3oBbIX MpeBpamenuii u negopmuposanus kpemuus Si (100). IToxasano,
YTO UM TEJIbHAsI BBIACPIKKA MPU MaKCUMaJbHOM Harpys3Ke BeJeT K MOJI3y4ecTH MaTepualia
Jaxe MpH KOMHATHON TemmepaType Oiaromapst ¢a3oBoMy IpeBpallleHHIO B OoJiee IIiac-
THYECKYI0 MeTtajumdeckyto 3-Sn ¢asy. Koneunsie ctpykrypHbie (a3sl B 30HE OTIedaTka,
BBIBIICHHBIE IIOCPEICTBOM MHKpPO-PaMaHOBCKOIl CHEKIpOCKONUH, yKa3bIBAalOT Ha HH-
TeHcuuKanuo oOpazoBanus aMmopdHoit ¢assl (a-Si) ¢ pocToM BpeMenu BoiAepkku. [Ipen-
HoJjlaraeTcs, 4T0 HMPHUYMHA 3TOH MO MOJHUTEJBHON aMop¢u3aluyu MOXET UMEeThb HUCJIO-
KallMOHHYIO MPUPOJY, KaK pe3yJbTaT POCTa IUIO THOCTU JUCJIOKALMHA BO BpEMS MOJI3YYECTH
U TIepeCcTpOUKH NUCIOKAMOHHON CTPYKTYphl BO BpeMs pasrpy3kud. DTOT (akT BHOCHUT
HEKOTOpble M3MEHEHHUs] B KUHETUKY pasrpy304HBIX SBJICHUH, KOTOPBIE JEMOHCTPUPYIOT
TeHJCHIUIO K 00pa3oBaHuio “kink pop-out” BMecTo THIHUYHBIX “pop-out” u “elbow”.

SUMMARY. It was shown that prolonged holding under the peak load during
indentation of Si (100) led to the creep of material even at room temperature that became
possible due to the phase transition into more plastic metallic $-Sn phase. The end
structural phases in the indentation zone, studied by micro-Raman spectroscopy were found
to be affected by the longer holding under the load and demonstrated more intensive peaks
for amorphous phase (a-Si) in the depth of the indentation comparatively with those for
short holding indentations. It was suggested that this effect was caused by the activation of
the dislocation mechanism of a-Si formation, as a result of longer shear stresses action
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under prolonged holding. This fact induced some changes in the Kinetics of the unloading
events, which demonstrated the tendency to the “kink pop-out” formation instead of typical
“pop-out” and “elbow”.
Hoxmypcoka I B., Cmyoenm M. M., Jlaneyw O. C., Botimoseuu A. A. Bunus

BiOpaIii miJx 9yac HAIJIABJICHHS 3aXMCHOTO MIapy Ha HOTO MiKPOCTPYKTYPY

Ta Y AAPHO-A0PA3MBHE ZHOIIIYBAHHST 1.vvvveresisisesesesisesesistsesesssssssesssssssessssssssssssssssssssssssssssssssnes 107

PE3FOME. locnmimkeHO MIKpOCTpYKTypy mopomikoBoro apoty X10P4I'2C, mamnas-
JIGHOTO MiJ 4ac BepTHKalbHOI BiOparii 3a pi3HOl aMmuiTyau. MikpocTpyKTypa HamaBie -
HHX BQJIHKIB CKJIAJA€ThCs 13 TBepAuX (a3 kapbobopunis FeCrB Tta matpumi y BuUrmani
TBep foro po3unHy FeCr. BcTaHoBneHo, o BiOpartiis crpuse 1o ApiOHEeHHIO TBepIuX a3 Ta
TOMOTeHi3alii TBepJAOoTo PO3YNHY. Y HaIJIaBJCHHUX IIapaX, cCQOPMOBAHHUX 32 aMIUTITY U KO-
muBaHHA 0,3 mm, piBHOMIpHO po3mojileHa MikpoTBepAicTs Ha piBHi 900 HV. BeTtanoB-
JIEHO, 110 X yAapHa 3HO COTPHUBKICTH MiJBULIY€ThCsI B 2—2,3 pasu.

PE3IOME. ViccnenoBaHO MUKPOCTPYKTYpPY HOPOIIKOBOM mnpoBosioku X10P4I2C,
HAIUIABJICHHOW TpU BEPTUKAJHHONW BHOpALMU C pa3HON aMIUMTYAOW. MHKPOCTpYKTypa
HaIUIaBJICH HBI X BAJIMKOB COCTOUT U3 TBepAbIX (a3 kapbobopumus FeCrB u matpuust FeCr.
VYcTaHOBIIGHO, YTO BHOpaIys crocoOCTByeT NpOOJICHHIO TBEPABIX (a3 M TOMOTCHH3AIUH
TBEpIOTO pacTBopa. B HaIuIaBJIEHHBIX CJIOSIX, C()OPMHUPOBAHHBIX IPH aMIUIMTYIE KOJeba-
Hus 0,3 mm, paBHOMEpPHO pacrnpenesneHa MHUKpOTBepAocTh Ha ypoBHe 900 HV. Vcra-
HOBJIEHO, YTO UX yJapHas U3HOCOCTOW KOCTb NOBhIIIaeTCA B 2—2,3 pa3sa.

SUMMARY. The microstructure of the core wire Crl0B4Mn2Si surfaced at vertical
vibration with different amplitude is investigated. The surfacing is done by automatic
method under submerged arc. The microstructure of the surfaced layer consists of solid
phases of caride borides FeCrB, and FeCr matrix. It is found that vertical vibration promots
crushing of solid phases and homogenisation of the solid solution. In the surfaced layers
formed at the fluctuation amplitude of 0.3 mm microhardness is evenly distributed on the
level of 900 HV. It is established that the impact wear-resistance increases in 2-2.3 times.

Jlobposeyvra O. A., Kynmuii O. 1., 303yna I, 1., Candan I. B., Pewemusk O. B.
lampBaHIYHE OCa/PKEHHS 30JI0 TA Ta Majadif0o Ha MarHii METOJIOM 3aMIlIEHH ........... 112

PE3IOME. Jlocnimkeno ocamkeHHss Au ta Au—Pd Ha nmoBepxi 06epTOBOro MarHie-
BOTO [HMCKY TaJlbBaHIYHUM 3aMilleHHSIM y mmMeTwidopMamimaux posuumHax 0,004 M
HAUCI; ta 0,004 M HAuCly 3 (0,004...0,01) M PdCl, 3a 20...60°C. IlokazaHo, 110 Ha
MarHieBiii moBepxHi GOPMYIOTHCS IUTIBKU 13 4ac TH HOK 30J0Ta po3mipoM 0,3...1,0 um Ta
miiBku Au—Pd — 0,1...0,3 wm. BcTaHOBNEHO mOpiopUTETHE BiNHOBIEHHS 30JI0Ta IiI Yac
CITIBOCAJ)KEHHSI JIBOX MeTalliB. MOXIMBICTh pery JJIOBaHHS BMICTy MeTaly y OimeTaseBiii
cucteMi Au—Pd noka3aHo Ha IpaKTHIIi.

PE3IOME. VccnenoBano ocaxnaeHuss Au u Au—Pd Ha MOBEpXHOCTH BpalIaromIerocs
MarHMeBOr0 JIMCKa TajIbBAHUYECKUM 3aMELIeHHEM B JIUMETHI(HOPMaMUAHBIX PACTBOpax
0,004 M HAuCl, u 0,004 M HAuCl, ¢ (0,004...0,01) M PdCl, mpu 20...60°C. IToka3zaHo,
YTO HAa MAarHHUeBOH IOBEPXHOCTH (POPMHPYIOTCS IUICHKHM C YacTUIl 30JI0Ta pa3MepoM
0,3..1,0 um u menku Au—Pd — 0,1...0,3 um. YCTaHOBIIEHO PHOPHUTETHOE BOCC TAHOBJIE -
HHE 30JI0Ta IPU COOCAXKICHHS JBY X METAJJIOB. BO3 MOXHOCTb pEryIMpOBaHUs COAEPIKAHUS
MeTayuia B OuMeTasmmyeckoi cuc reme Au—Pd moka3aHo Ha mpakTHKE .

SUMMARY. Au and Au-Pd deposition on the surface of rotating magnesium disk are
studied in dymethylformamid solution 0.004 M HAuCl, and 0.004 M HAuCl; with
(0.004... 0.01) M PdCl, at 20...60°C by galvanic replacement was investigated. The films
formed on the magnesium surface made of Au or Au—Pd particles with a size of 0.3...1.0
pm and 0.1...0.3 um correspondingly are shown. During codeposition of both gold and
palladium a dominant Au reduction is determined. Possibility of content regulation of the
deposited metals in Au—Pd by solution composition is shown in practice.
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Ilempuna FO. J[., Axum I. C., Kpem H. B., Huxugopuun FO. M. KontakrHa
JIOBTOBIUHICTE OITOBUX JIOP DKOK HAI] TPUIIAPOIIKOBHX OYPOBUX HOIIT.covreeererrnee 117

PE3FOME. JlocnmiDKEHO B3a€MO3B’A30K MDK XapaKTepoM pO3MNOALTYy TBEPIOCTI 1
KOHIIEHTpallil ByTJIEII0 B 3arapTOBaHUX LIEMEHTOBaHUX LIapax OiroBUX NOPikKOK omop 3i
craimi 14XH3MA Ta KOHTAKTHOIO JOBIOBIUHICTIO. BHSABIEHO, 110 ONTHMAJLHE 3MIIHEHHS
6iroBUX JOPDKOK 3anexuTh Bix TBepaocti moBepxai HRC (60...63) ta BMIiCTy ByrIJelo
(0,95...1,1%), sixi Ha moOwuHI 1,6...2,2 MM cTaHOBJATh BiamoBimHo 51,5 Ta 0,45...0,55%.

PE3IOME. Viccnie noBaHa B3aMMOCBSI3b MEXIY XapaKTepOM paclpejesieHus TBepIoc-
TH U KOHICHTPALUHU YIJEpOJa B 3aKaJC€HHBIX LIEMEHTUPYEMBIX CJIOSIX OETOBBIX JOPOKEK
omnop u3 ctanu 14XH3MA U KOHTAKTHOH JOJITOBEYHOCTHIO. BBISBICHO, YTO OTITUMAILHOE
yIpo4YHeHne OETOBBIX JOPOXKEK 3aBUCUT OT TBepocTh nosepxHocty HRC (60...63) u co-
nepxanus yriepona (0,95...1,1%), kotopsie Ha rayoune 1,6...2,2 mm CTAHOBSAT COOTBETCT-
BeHHO 51,51 0,45...0,55%.

SUMMARY. The relationship between the character of distribution of hardness and
carbon concentration in the hardened cemented layers of arm pin races of 14XH3MA steel
and contact durability is investigated. Optimal strengthening of arm pin races depends on
surface hardness HRC (60...63) and carbon content (0.95...1.1%) that at a depth of
1.6...2.2 mmare 51.5 and 0.45...0.55%, respectively.

Kywmupyx A. 1., Kocozin O. B., Jlinouesa O. B., Pesexo B. 4.,
Mipownuuyenxo FO. C. EneKkTpoXiM i9HA MTOBEIHKA TOPHUCTOTO
THTAHOBOTO €JIEKTPOAA Y POCHATHIH KHCITO Th.euceveriririeerieciereereeieie e 121

PE3FOME. MeTogaMu IUKJIYHOT BO JIb TAMIIEPOMETPIil Ta MOTEHIIOMETPil JOCTIIKEHO
SNIEKTPO XIMI4HI MPOLECH Ha MOBEP XH1 MOPHUCTOTO TUTAHOBOTO €JIEKTPOJA B PO3UMHAX (OC-
¢datHOT KHCIOTH. BCTaHOBIICHO, IO Y KOHIEHTPOBAHHX PO3YMHAX HA ENEKTPO Il BCTa HOB-
moeTbest noTenmian —0,30...—0,35 V He3anexxHO Bia crnocoOy Horo momepeaHboi Miaro-
TOBKH, III0 BKa3y€ Ha aKTHBAIIIFO KOPO3ii. PI3HHUIIA MO TeHI[iaTiB KATOJHUX 1 aHOJIHUX TiKiB
Ha OUKITIYHUX BOJIbTAMIIEPOTpaMax CTaHOBUTh 0Jm3bko 200 MV, 110 Jae MOKIMBICTh TPH-
MYCTHTH Tepedir NeKiMbKOX CHPSHKCHUX MPOIECiB: 3MiHY ()a30BOTO CKIAJAy IOBEp XHEBHX
NI1apiB Ha THTAH1 Ta OKMCHEHH:/B1THOBJICHHS 32 Y4YaCTIO PO3YMHHUX (GOPM y BUTJIAI 10HIB
Ti** 1a TiO*. Busisneno, o MIPHUIIBUANIYIOTh KOPO3il0 THTaHY B CHJIBHO KHCIMX PO3YHHAX
jorn Ti**, siki HAKOTIMYYIO ThCSI HA TOBEPXHI €JIEKTPOia Yepe3 MOBUbHY mu(dy3itlo B HOTo
nopax. 3adikcoBaHO, MO0 KOPO3iid raJbMYy€THCS BHACTIJIOK 3MEHIIEHHS KOHIEHTpAIii po3-
YHUHY, IO IPU3BOAUTH 10 TiIPOJIi3y NPOIYKTIB KOPO3il 3 y TROPSHHAM HEPOSIMHHUX CHIOJYK.

PE3IOME. MetojaMy UUKIMYECKOW BOJBTAMIIEPOMETPUM U TMOTCHIHOMETPUU HC-
CIIeI0 BAaHBI JJIEKTPOXUMHUUYECKHE IPOIECCH HA MOBEPXHOCTH IIOPHUCTOTO TH TAHOBOTO
3JEKTpoa B pacTBopax hochopHOH KHUCIOTH. YCTAaHOBJICHO, YTO B KOHIIEHTPUPOBAHHBIX
pacTBOpax HA MOBEPXHOCTH THTAHO BOTO 3JIEKTpoJAa ycTaHaBmmBaeTcs noteHmma —0,30.. —
0,35 V He3aBUCHMO OT criocofa ero mpeaBapuTeIbHON MOATOTOBKH, YTO YKa3bIBaeT Ha akK -
THBAIWIO KOPPO3KH. Pa3HHUIA MOTEHIMA JIOB KATO JHEIX M AHOJHBIX ITNKOB HA IIUKJINYECKAX
BOJIb TAMIIEPOTpaMMax COCTaBIAeT 0kojo 200 mV, 4To MO3BOJSIET Ipe QIOJIOKUTH MPOTe-
KaHHe HECKOJbKHX CONMpPSDKEHHBIX MPOILECCOB — HM3MEHEHHEe (Da30BOTO coCTaBa MOBEPX-
HOCTHBIX CJIOCB TUTAHA U OKHUCJICHHEe/ BOCCTAaHOBJIC HUE MIPH YIaCTHH PACTBOPUMBIX (hOPM B
uge nouoB Ti** u TiO?". BeistBicHO, 4TO aKTUBATOPOM KOPPO3UH TUTaHA B CHJIbHO KHC-
JIbIX PACTBOPAX SBNSIOTCS HOHBI Ti>', KOTOpbIC HAKAIUIABAIOTCS HA IOBEPXHOCTH JIEKT-
poza uz-3a MenjeHHoH nuddysun B mopax snekTpona. TopMoxeHHe KOPpO3uu 00yCIoB-
JICHO CHW)KCHMEM KOHLEHTPALMU PAacTBOPA, YTO NPUBOJUT K TMJPOJU3Y MPOIYKTOB KOP-
po3uu ¢ 00pa3oBaHUEM HEPACTBOPHUMBIX COE IMHEHHUH.

SUMMARY. The methods of cyclic voltammetry and potentiometry were used to study
electrochemical processes on the surface of porous titanium electrode in solutions of
phosphoric acid. In concentrated solutions on the titanium electrode surface potential is set
-0.30..-0.35 V, regardless of the method of its preconditioning which indicates activation
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of the corrosion process. The difference of potentials of cathode and anode peaks on cyclic
voltammograms was about 200 mV, which is associated with the occurrence of conjugated
processes — changes in the phase composition of the surface layers of titanium and
processes of oxidation/reduction with the participation of soluble forms in the form of Ti%*
and TiO%"ions. It is established that the process of corrosion of titanium activator in
strongly acidic solutions are Ti** ions, which accumu late on the electrode surface due to the
slow diffusion in the electrode pores. Inhibition of corrosion occurs as a result of the
solution concentration reduction that leads to the hydrolysis of corrosion products with
formation of insoluble compounds.

Yepsamiok B. A., Cno600au 3. B., Kywmnip I. M., Bucoyvra JI. M., KynoéuuP. b.,
Maznamrwok JI. A. ®3UKO-MEXaHIYHI1 Ta MPOTHUKOPO3iifHI BIIACTHBOCTI
IHTI00BaHN X MIBUAKOTBEPIHU X O ITYMHO -JIA TEKCHH X TIOKPHBIB ...vvvrvvrreeiererreneennas 127

PE3IOME. BcTaHOBJEHO, 110 BBEJCHHS HEOPTaHIYHUX HTiOITOpIB HITpATy Ta BOJIb-
(¢bpamaTy HATPiIO B CKJIa] LIBH KO TBEP AHOI OiTyMHO -IaTeKCHOT KOMIIO3UII il HE BIUIMBA€ Ha
yac TBEPAIHHS OTPUMYBAHOTO TMOKPUBY Ta MPAKTUYHO HE 3MIHIOE MEHETpalilo, JAKTUJIb-
HICTh Ta TEMIIEpaTypy po3M’sKiieHHs. [IpoTUKOPO3iiiHI BJACTHBOCTI O1TyMHO -JaTe KCHUX
MOKPHBIB MiABUINYIOTHCSA 3a J0AaBaHHA 10 ix ckiaay 0,4 g/l Hitpaty Ta Boabhpamaty
Hatpiro. [licnsa 39 days BunmpoOGyBansb y rinpokamepi (t = 30°C, tyman 3% NaCl) y BopeHHs
MITHHTIB Ha CTAJEBIH MiIIOXII He 3aiKCOBaHO, a are3is MOKPUBY JI0 MOBEP XHI 3MIHIOETHCS
HE3HAYHO.

PE3FOME. YCTaHOBJEHO, YTO BBEJICHHE HEOPTAaHWYECKHWX MHTHOMTOPOB HUTpATa U
BOJIb hpamMata HaTPUS B COCTAB OBICTPOTBEP ACKOLICH OUTYMHO -JTATCKCHON KOMIIO3UIIMU HE
BJIUSICT HA BpeMs OTBEpICHUS MOJIy4aeMOTO HNOKPBHITUS U NPAaKTUUECKU HE MEHSET IEeHET -
panuio, TyKTUJIbHOCTh M TEMIEpPATypy pasMsardeHus. IIpoTUBOKOppO3MOHHBIE CBOMCTBA
OUTYMHO-TTATeKCHBI X TIOKPBITHI TOBBIIAIOTCS Tipy 1oOaBneHnu B ux coctaB 0,4 g/l Hutpa-
Ta ¥ BoJbdpamara Hatpus. [locyie 39 days ucneitanuit B ruapokamepe (t = 30°C, Tyman
3% NaCl) oOpa3oBaHHEe MHTUHTA HA CTAJBHOW MOJJIOXKKE HE 3a)MKCHPOBAHO, a are3us
MOKPBITHS K TOBEP XHOCTH U3MEHSIETCS] HE3HAUH TeJIb HO.

SUMMARY. It was established that introduction of inorganic nitrate and sodium
tungstate inhibitors in quick-hardening bitumen-latex composition does not affect the
hardening time of the obtained coating and practically does not change the penetration,
ductility and softening temperature. Anticorrosion properties of bitumen-latex coatings
increase by adding 0.4 g/l nitrate and sodium tungstate to their composition. After 39 days
of testing in hydrochamber (t = 30°C, 3% salt spray) no formation of pittings was fixed on a
steel substrate, and adhesion to the coating surface is insignificant.
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