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Cranvcokui B. P., Hazapuyx 3. T., Honincoxa I A., Apema P. A., Cenisonuux T. B.
AXyCTHKO-eMiCiifHe iarHOCTyBaHHs KOPO3iHHHX MOIIKOPKEHb MaTepialiB
(Ornsim). Y. 2. KopoziiiHe po3TpicKyBaHHS METaiB.
[MpuKIaaHi ACTIEKTH 32CTOCYBAHHS METOLY +..rvveervreenrerasesessreessreessesasseesssneessneesneenns 7

PE3IOME. TlpoanaiizoBaHo pe3yJbTaTH JOCIIKEHb aKycTHKO-eMiciiiHoro (AE) mi-
ArHOCTYBaHHSI KOPO3iHHMX MOLIKOKEHb MaTepianiB. BcTaHOBIEHO B3a€MO3B’SI30K MiXK Cy-
MapHUM PaxyHKOM, €HEpri€l0, aMIUIITYIO0 aKyCTHYHOTO BUIIPOMIHIOBAHHS 1 KOPO3iHHUM
PO3TpICKYBaHHSM CTajeil Ta MeTaneBUX CruiaBiB. HaBeneHO NpPHKIaAM 3acTOCYBaHHS
merony AE 1uist BUsIBIIEHHS! KOPO31MHUX MOMIKO/PKEHb HU3KH ITPOMUCIOBUX 00 €KTIB.

PE3FOME. TlpoaHanu3upoBaHBl Pe3yAbTaThl UCCICAOBAHUNA aKyCTHKO-3MHCCHOHHOTO
(AD) mmarHOCTHPOBAaHUS KOPPO3HOHHBIX MOBPEXKICHUNA MAaTEPHUATIOB. Y CTaHOBIICHA B3au-
MOCBSI3b MEKIY CyMMapHBIM CUETOM, SHEPTUEH, aMIUIUTYI0H aKyCTHIECKOTO U3Iy4eHHs U
KOPPO3HOHHBIM PAaCTPECKMBAHMEM CTajlel M METaJUIMYecKHX cIulaBoB. IlpuBeneHs! npu-
Mephl NIpUMeHeHnsT Metoga AD JUld BBISIBICHUS] KOPPO3UOHHBIX MOBPEXICHUH psaa Ipo-
MBIIIJICHHBIX OOBEKTOB.

SUMMARY. The results of acoustic-emission (AE) diagnostics of corrosion damage of
materials have been analyzed. The relationship between the total count, energy, amplitude
of acoustic radiation and corrosion cracking of steels and metal alloys was established.
Examples of applying the AE method to detect corrosion damage of a number of specific
industrial facilities have been considered.

Jemuenxo B. JI. OcOOIMBOCTI CTPYKTYPHOI OpraHi3arii Ta TepMOMeXaHIdHi
BIIACTMBOCTI HaHOKOMIIO3UTiB nekTuH—-AG -TI4BII, cdhopmoBanux
i J1€F0 TOCTIAHOTO MATHETHOTO TIOJIS ... ererrrrsessseeessessssensseesssesssssnsseeessessssnnreeerees 20

PE3IOME. 3a momoMororw KOMIDIEKCY CTPYKTYPHHX METONIB i TePMOMEXaHI9HOTO
aHAJI3Y JOCIiKEHO BIUTUB ITOCTIHHOTO MAarHETHOTO TOJS Ha OCOONUBOCTI CTPYKTYPH Ta
TepMOMEXaHIUHi BJACTUBOCTI HAHOKOMMO3UTiB neKTuH—AQ —TI4BII. MeTofamu peHTreHo-
CTPYKTYPHOT'O aHaJli3y BCTAHOBJICHO, IO il Yac XiMiYHOTO BiJHOBIICHHS KaTiOHIB Ag'y
TTOJTIENEKTPOIIT-METATIYHIX KOMIUIEKCaX TiJ Ji€F0 MOCTIHHOTO MAarHETHOT'O TIONS YTBO-
PIOETHCS HAHOKOMITO3UT Ha OCHOBI MOMiETEKTPOIITHOTO KoMIutekcy rekTuH—I14BI1 1 Haro-
yacTuHOK Ag’, ane 3 GiNbIIMM BMICTOM METANiYHOro cpibiia, HiX 3a BiACyTHOCTI mojis. Bu-
SIBIICHO, IO T €0 TOJII BUHUKAIOTH CPiOIOBMiCHI HAHOKOMITO3UTH 31 3HAYHO BHUIIUMHU
3HAYEHHAMH TEMIIEpaTypy CKIYBAaHHA Ta HIDKYUMH TEMIIEpAaTypH TEpexony y B’S3KO-
TEKy4YHI CTaH, a TAKOK CXHMJIBHIIII IO BiTHOCHOI Aedopmartii.



PE3IOME. C noMOIIBI0 KOMIUIEKCA CTPYKTYPHBIX METOJ0B M TEPMOMEXAHHUECKOTIO
aHaJIM3a WCCIIEAOBAHO BIMSHUE IMOCTOSHHOTO MAarHUTHOTO TIOJIT Ha OCOOCHHOCTH CTPYK-
TYpHOH OpraHH3allMd M TEPMOMEXAaHMUECKHUE CBOHCTBA HAHOKOMIIO3HTOB MeKTHH—AQ’—
[T4BI1. MeronaMu peHTT€HOCTPYKTYPHOI'O aHAJIM3a YCTAHOBIIEHO, YTO BO BPEMSI XUMUUEC-
KOTO BOCCTAHOBJIEHHSI KATHOHOB Ag® B MOJHMAIEKTPOIUT-METATUTHUECKUX KOMIUIEKCAX MO/
JICHCTBUEM TOCTOSHHOT'O MAarHUTHOTO IOJIST 00pa3yeTcs HAHOKOMITO3UT Ha OCHOBE ITOJIH-
SKTPONUTHOTO KoMmiuiekca mekTuH-I14BII u nanouactun Ag’, HO ¢ GonbIIMM comepska-
HUEM METAJUTMYECKOTO cepedpa, 4eM Mpu (pOPMHUPOBAHHM B OTCYTCTBHE IIOJIsA. BBISBIICHO,
YTO TOJ] €r0 BO3JCHCTBHEM BO3HHKAIOT cepeOpOocoaepKaIiue HAHOKOMITO3UTHI C CYIIECT-
BEHHO 0OJiee BBHICOKMMHU 3HAYCHUSMHU TEMIIEPATYPhl CTCKJIIOBAHHS M 00JICe HU3KHUMH TEM-
nepaTyphl MEPEeXoia B BSI3KOTEKYJYee COCTOSIHUE, a TAKKe 00Jiee CKIIOHHBI K OTHOCUTEILHOU
nedopmanuu.

SUMMARY. Using methods of WAXS and SAXS as well as thermomechanical analy-
sis the effect of constant magnetic field on the structure and thermomechanical properties of
nanocomposites pectin-Ag°~P4VP have been investigated. The X-ray analysis methods
showed that the chemical reduction of Ag* cations in the polyelectrolyte-metal complexes
under constant magnetic field form a nanocomposite based on polyelectrolyte complex
pectin—P4VP and metallic silver nanoparticles Ag° but with higher content of metallic
silver comparing to the formation without the magnetic field effect. The method of thermo-
mechanical analysis shows that under the effect of a constant magnetic field silver filled
nanocomposites are formed with significantly higher value of the glass-transition tempera-
ture and lower value of viscous state transition temperature, and also with higher ability to
the relative deformation.

Jlabyp T. M., Ocmaw O. I1., I'onosamiox FO. B., Kosanw B. A., lunkapenxo B. C.
BruiuB neryBaHHs 1 TepMOOOPOOKH HA MILIHICTh 1 IUKITIYHY TPILIMHOCTIHKICTh
3BapHUX 3’€qHaHb cruiaBy cucTeMu Al-CU-Mg. . 2......cccoiiiiiiiececec e 28

PE3IOME. JlocnimpkeHo 3BapHi 3’€IHAHHsI BiJIajeHUX JIUCTIB 3aBTOBIIKM 6 mm 3
amominieBoro crmaBy J[16M (Al-Cu—Mg), ananora 3akopaonHoro cruiaBy 2024, skuid
CBOTOJIHI BiIHOCATH 10 Ba)XKKO3BAPIOBAHUX. 3’€IHAHHS OTPUMAHO IUIABKHM CJIEKTPOIOM
IMIYJILCHO-IYTOBUM METOJIOM 3 BUKOPHCTAaHHSIM IpucaakoBoro apory 381201 (Al-6,3Cu—
0,3Mn) 1 TeXHOJOTriYHHX BCTaBOK 31 ciutaBiB 7056 (Al-9,5Zn-1,8Mg—1,6Cu), B96 (Al-
8,5Zn-2,6Mg-2,3Cu) i B92 (Al-3,5Zn-4,2Mg-0,5Cu). BuBueHO 3aKOHOMIPHOCTiI 3MiHH
MIKpPOCTPYKTYPH, TBEPOCTI, MIIIHOCTI 1 IMKJIIYHOI TPIIIMHOCTIKKOCTI 3 €/IHAHB MICJIs 3Ba-
PIOBaHHS, & TAKOXK 32 MOJAJBIIOrO MITYYHOTO CTAPiHHS a00 rapTyBaHHS 1 CTapiHHS Micis
3BaproBaHHs. BcTaHOBIIEHO, 110 MILIHICTh TEPMOOOPOOIICHHX 3BapHUX 3’€THAHB CKIIA/Ia€ HE
Oinpire 68% MIIHOCTI OCHOBHOT'O METaJly i CyMipHa 3 HElO B CTaHi IiCJis 3BapIOBaHHSL.

PE3FOME. VccnenoBaHbl CBapHBIE COSTUHEHHS OTOXOKEHHBIX JIMCTOB TOJIIIMHON 6 MM
u3 amromuaueBoro cmiasa J[16M (Al-Cu-Mg) — amanora 3apybesxHoro cmiaBa 2024,
KOTOPBI B HACTOAIIEEe BpEeMsS OTHOCAT K TpyZHOCBapuBaeMbIM. COETUHEHHS MOTYICHBI
TUTABSIIIAMCS SJIEKTPOIOM HMMITYTHCHO-TyTOBBIM METOJOM C NPHMEHEHHEM MpUCaJI0IHON
npoBosioku CB1201 (Al-6,3Cu—0,3Mn) 1 TEXHOJIOTUUECKHX BCTABOK M3 cruiaBoB 7056 (Al-
9,5Zn-1,8Mg-1,6Cu), B96 (Al-8,5Zn-2,6Mg-2,3Cu) u B92 (Al-3,5Zn—4,2Mg-0,5Cu).
W3ydeHsl 3aKOHOMEPHOCTH H3MEHEHUSI MUKPOCTPYKTYPBI, TBEPIOCTH, IPOYHOCTH U ITUKITH-
YECKOW TPEIIMHOCTOMKOCTH COEIMHEHUH MOCIE CBAapKH, a TAKKE NOCIEAYIOLIETO HUCKYC-
CTBEHHOT'O CTApPCHUS WJIH 3aKaJKH W CTAPEHUS IOCIIE CBAPKU. Y CTAHOBIIEHO, YTO X MPOU-
HOCTb MOCJIE TepMOOOPabOTKH cocTaBiIsteT He 6onee 68% MPOYHOCTH OCHOBHOTO METAJlIA U
COM3MEpHMa C Hell B COCTOSIHHUH TIOCIIE CBAPKH.

SUMMARY. Welded joints of 6 mm thick annealed sheets of J[16M aluminium alloy
(Al-Cu—Mg), analogue of 2024 alloy, which is currently known as the alloy with low
weldability, are investigated. The joints are obtained by pulsed-arc method using filler wire
381201 (Al-6.3Cu-0.3Mn) and technological inserts from 7056 (Al-9.5Zn-1.8Mg-1.6Cu),
B96 (Al-8.5Zn-2.6Mg-2.3Cu) and B92 (Al-3.5Zn-4.2Mg-0.5Cu) alloys. Changes in
microstructure, hardness, strength and fatigue crack growth resistance of the joints after



welding, artificial aging or quenching and artificial aging after welding are investigated. It
is established that the strength of the welded joints after heat treatment is not more than
68% of the base metal strength and is equal to it in the as-welded state.

Cmyoenm O. 3., Kpeuxoscoxa I'. B., Ilarawyx T. €., I'naokui A. M. Bruius
TpuBaioi excruryaranii crani 12X1M® runiB ronoBrux nmaporodis TEC
HA T1 MEXAHITHI BIACTHBOCTI +.eeetuvvveeeiutteeesiitieeestteeesssteesssntsesssssseesssnsneeessnseeessnnnenens 34

PE3IOME. Jlocnimkeno crans 12X1M® 3 nBox ruHiB romoBHux naporoHiB TEC.
BcranoBieno, mo X MONIKOMKEHHS BiOYBajoCs 3a MEXaHI3MOM MDK3EpEeHHOTO pyHHY-
BaHHSI BHACJIIIOK MOB3y4OCTi. B 0lHOMY 3 HUX, HE3Ba)Karo4M Ha BiIIIOBIIHICT METaly yCiX
30H TUHY BUMOTaM JI0 XIMIYHOTO CKJIaJy, TBEPIOCTI Ta XapaKTEPUCTHK MIIHOCTI 3a pO3Tsi-
Ty, B PO3TSATHEHIH 30HI BUSBIEHO HACKPi3HI OChOBI TpilMHU. BomHouac, monpu Hmk4y 3a
periiaMeHTOBaHy MIIHICTh METally MPaKTHYHO BCIiX 30H IHIIOrO THHY, y WOTO pO3TATHEHIN
30Hi 3adikcyBanu numie HermuOoKy (10 8 mm) ockoBY TpimuHy. [IpoTe ynmapHa B’sI3KiCTh
MeTay PO3TArHEHOI 30HM 000X TMHIB HIDKYA 32 PETJIaMEHTOBaHE 3HaYeHHs (OIHOTO THHY —
Maibke BTpHYI, a iHIIOro — BABiYl). HaqHn3bkuii 11 Takoro Kiacy crajiei onip KpHXKOMY
pYHHYBaHHIO BBa)KaJH 3a O3HAKYy JNOCSTHEHHS METaJOM 000X T'MHIB KPHUTHYHOTO TEXHiY-
HOTO CTaHy.

PE3IOME. VccnenoBana craip 12X1M® nByx W3ruOoB TJIaBHBIX MapoNpOBOJIOB
TOC. YcTaHoBIE€HO, YTO OHU MOBPEXKACHBI BCIEACTBUE MOI3YYECTH METaJlIa C pealn3aliy-
el MeX3epeHHOro paspyleHus. HecMoTpst Ha COOTBETCTBHE MeTajlia BceX 30H (pacTsHy-
TOM, HEUTPAILHON M CXKATOW) OMHOTO M3 U3THOOB TPEOOBAHMAM K XHUMHYECKOMY COCTaBY,
TBEPAOCTH U IPOYHOCTHBIM XapaKTEPUCTUKAM IIPU PACTSIKEHUM, B €r0 PACTSIHYTOHW 30HE
OOHApY)KUIIM CKBO3HBIE OCEBBIE TPEIIUHBI. [Ipu 3TOM B pacTSHyTOH 30HE Apyroro usruda
OOHAPY)KHUITU JIMIIb HErTYOOKyIo (0 8 mm) oceByt0 TpeuuHy (IpuyeM, HECMOTPS Ha TO,
YTO MPOYHOCTh METAJlIa MPAKTUYECKH BCEX €ro 30H HMXKE PErIaMEHTHPOBAHHOIO 3Haue-
Hus). OfHAKO yAapHas BA3KOCTh MeTaJlla PAcTSAHYTOH 30HBI 00eMX M3rMOOB HWKE peria-
MEHTHPOBaHHOMU (IIepBOro U3rnda — Mo4TH BTPOE, a BTOPOro — BiBoe). CBepXHHU3KOE LIS
TaKOro KJjlacca cTajiedl COINPOTHUBICHUE XPYIKOMY Pa3pyLICHUIO CUUTAIM MPU3HAKOM KpH-
THUYECKOTO0 TEXHUYECKOI'0 COCTOSHUSI MeTajljia 000MX U3rH00B.

SUMMARY. The 12X1M® steel of two bends of the main steam pipelines of TPP was
investigated. It is established that they are damaged due to metal creep with intergranular
fracture. In one of them, despite of the correspondence of the metal of all the bending zones
to the requirements for the chemical composition, hardness and tensile strength characte-
ristics, through axial cracks were found in its tension zone. In this case, despite the fact that
the strength of the metal of almost all zones of the other bend is below the regulated value,
only a shallow (up to 8 mm) axial crack was detected in its tension zone. However, the
impact toughness of the metal of the tension zone of both bends was lower than the
regulated value (for the first bend these values were almost three times and for the second
one — twice lower). The resistance to brittle fracture, which was extremely low for such
class of steels, was considered as a sign of achievement by the both bends metal of the
critical technical state.

Kannyn I1. B., Jluxa O. B., ['onuap B. A. KonraktHa BuTpuBaiicts ctaini 40X
y PI3HUX CepelOBHIAX MiCIs IOHHOT'O a30TYBAHHS Ta HITPOTAPTYBAHH .....eeeevnvree.. 42

PE3IOME. HaBeneHo pe3ynbTaTH TOPIBHAIBHUX EKCIIEPUMEHTAIBHHUX OCIIKEHB
KOHTaKTHOI BuUTpuBanoctTi cram 40X mig 9ac TepTs KOYEHHS 3 TOYKOBUM Ta JIiHIHHUM
KOHTAKTaM{ B Pi3HHX CEpPENOBHINAX ITICIs 3MIITHEHHS MMOBEPXHI 10HHUM a30TyBaHHIM Ta
HITpPOTapTYBaHHSAM y 0€3BOAHEBOMY HACHUYBATEHOMY CEPEIOBHIII.

PE3IOME. TlpuBeneHbl pe3ylnbTaThl CPABHUTEIBHBIX AKCIEPUMEHTAIBHBIX HCCIIEO0-
BaHWI KOHTaKTHON BBEIHOCIHUBOCTHU cTany 40X mpu TpeHWH Ka4eHUsS ¢ TOYCUYHBIM H JIMHEH-
HBbIM KOHTAKTaMH{ B PA3JIMYHBIX CPElax MOCIE YIPOYHEHHS IMOBEPXHOCTH MOHHBIM a30TU-
POBaHMEM M HATPO3AKAJIKOH B O€3BOOPOIHON HACHIAIONIEH cpere.



SUMMARY. The results of comparative experimental researches on contact endurance
of grade 40X steel under rolling friction with pinpoint and linear contacts in multiple media
after surface strengthening with ion nitriding and nitroquenching in hydrogen-free saturated
media were presented.

Manuwes B. B., Illaxuin /. B., 'ab A. 1. BnacTHBOCTI TaJabBaHIYHUX
TaHTAJIOBUX MOKPUBIB, OIEPKAHUX 3 XJIOPUIHO-(PTOPHIHNX PO3IUIABIB ......vveeverene 48

PE3IOME. JlocnimkeHo HaHECEHHSI TAHTAJIOBHX MOKPHBIB Ha MiJb i cTasb. BiBUeHO
BIUTHB PI3HUX MapaMeTPiB 1 YMOB eNIEKTPOi3y (CKiIaay GTOpPUIHOTO EIEKTPOIITY, TeMIIe-
patypH, TYCTHHH CTPYMY, KUIBKOCTI NpPOITYLIEHOr'0 CTPYMY) Ha XapakTep eJIeKTpOKpHCTa-
Jizamii MOKPHBY Ta SIKICTh HOro MOBEPXHIi: IIOPCTKICThb, CTYMiHb AEHIPUTOYTBOPEHHS,
BUXiJ| 32 CTPyMOM, a TaKOXX Ha MOXKJIMBICTh OCa/DKEHHS 0araTollapoBUX IOKPHUBIB 1 BUTO-
TOBJIGHHS JIESKMX TaHTAJOBHX BUPOOIB METOIOM TajibBaHOIUIACTUKH. JIJisi MOpIBHSHHS
XapaKTepPUCTUK TAHTAJIOBUX MOKPHBIB MapajielbHO BUKOHAHO JIOCIHIPKEHHS B 3iCTaBIIIO-
BaHUX YMOBAaX Y BiIOMiil XJIOpuaHO-(DTOPUAHIN CONBOBIH cucTeMi, 1o mictuth KoTaFy.

PE3IOME. UccnenoBaHo HaHECEHHE TAHTAJIOBBIX TMOKPBHITUN Ha Meb U CcTalb. M3y-
YEHO BIMSHHE DPA3JIMUHBIX IAPaMETPOB M YCIOBHU JIEKTpoiu3a (cocTtaB (hTOPUAHOTO
AJIEKTPONINTA, TEMIIEPATYPHI, TNIOTHOCTH TOKA, KOJTMYECTBA MPOIYIICHHOIO TOKA) Ha Xapak-
Tep DJIEKTPOKPUCTAILIM3AINK TOKPBITHS U KAa4eCTBO €r0 MOBEPXHOCTH: IIEPOXOBATOCTb,
CTENEHb JICHAPUTOO00PA30BaHUs, BBIXO/ IO TOKY, a TaK)Ke Ha BO3MOXKHOCTH OCAKICHUS
MHOT'OCJIOMHBIX TIOKPHITUH W H3TOTOBJICHWE HEKOTOPHIX TaHTAJOBBIX H3JIEIHH METOIOM
rajbBaHOIUIACTUKH. [IJIs1 cCpaBHEHMSI XapaKTEPUCTUK TAHTAJIOBBIX MOKPHITHH MapauIeNbHO
BBITIOJIHEHO HCCIIEIOBAaHUE B COMOCTABISIEMBIX YCIOBHUSIX B U3BECTHOM XJIOpUAHO-(PTOpUA-
HOH CcOJIeBOM cucreme, conepxareit KoTaFs.

SUMMARY. The electrodeposition of tantalum coatings on copper and steel are
investigated. Influence of fluoride electrolyte composition and electrolysis conditions
(temperatures, current density, amount of the passed current) on the character of coating
electrocrysllization and its quality: roughness of the surface, degree of dendrite formation,
output by a current is studied. Also their influence on the possibility of multilayer coating
deposition and manufacturing of tantalum items by galvanoplastics is studied. To compare
the tantalum coatings characteristics parallel investigations in comparing conditions of
known chloride-fluoride salt system containing K,TaF; are made.

Ghazvinloo H. R., Honarbakhsh-Raouf A., Kiani-Rashid A. R. Mexaniusi
BJIACTHBOCTI CTalieif 3 BUCOKHM BMicTOM Si Ta Mn, TepM0ooOpoOIIeHrX
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PE3IOME. BucokoMmilHi craii 3 MiIBUIICHOI B’SI3KICTIO MOYKHA BUTOTOBJISITU TapTy-
BaHHAM Ta (parMentyBanaaM (Q&P). Ix MoxkHa BBakaTH TpeTiM MOKONIHHSAM MaTepiasib
JUT BUKOPUCTAHHS B aBTOMOOITIBHIM IPOMHUCIOBOCTI. AKIIEHTOBaHO yBary Ha OLIHII MeXa-
HIYHMX BJIACTMBOCTEN HU3BKOJIEMOBAHOI CTall 3 BUCOKMM BMicTOM Si Ta Mn mig yac ABO-
cryniggacroro mnporecy Q&P. st 11b0oro BUKOPUCTaHO IMKIN 3 Pi3HUM YacoM (parMeH-
tyBarHA (Big 10 mo 1000 s), a Tako)k BHBYCHO Ta MPOAHAII30BAaHO MIIHICTH Ta BiJHOCHE
BHUJOBXEHHS. BHUsABIICHO, 1110 BUCOKI 3HAYESHHS TPAHUIII MIITHOCTI, BIiTHOCHOTO BHIOBKECHHS
Ta TOOYTKY MIITHOCTI 1 BUIOBXKEHHS, SIKi CTAaHOBIATH BimnoBigao 850 MPa, 15,46% i 11,45
GPa%, MoxHa OTpUMAaTH Ha 3pa3kax, o0poodmeHnx Q&P.

PE3IOME. BBICOKOTIDOYHBIE CTAIH C ITOBBIIMICHHOH BS3KOCTHIO MOXKHO H3TOTaBIIH-
BaTh 3aKkankod M gparmenTrpoBanueM (Q&P). VX MOXHO CUMTATh TPETHUM TIOKOJICHHUEM
MaTEepHAIOB Ul MCHOJIB30BAHUS B aBTOMOOWIBHON NMPOMBIIIIEHHOCTH. AKIEHTHPOBAHO
BHHUMAaHHE Ha OICHKE MEXaHMYECKHX CBOWCTB HM3KOJIETHPOBAHHOW CTAJIM C BBICOKHUM CO-
nepxaareM Si u Mn mipu aByxcryneHdatoM Q&P. [l 3TOro Mcmons30BaHbl UKITEL C pas-
HBIM BpeMeHeM (parmenTrpoBanus (ot 10 mo 1000 s), a Takke onpeaeneHsl H MpOoaHaH-
3WpOBaHBl MPOYHOCTh M OTHOCHTENBHOE YIJIMHEHHE. BBIBICHO, YTO BBICOKHE 3HAUYCHHMS
TpezieNia MPOYHOCTH, OTHOCHTENBHOTO YAJIMHEHHS M TPOM3BENCHUS NMPOYHOCTH U YIJIH-



HEHHUE, KOTOPhIE COCTAaBJISAIOT cooTBeTcTBEHHO 850 MPa, 15,46% u 11,45 GPa%, moxHO
TIOTYYUTh Ha o0Opasuax, oopadoraHHbIX Q&P.

SUMMARY. Steels with high strength and good ductility can be produced using the
quenching and partitioning (Q&P) process. These materials can be used as the third
generation of advanced high-strength steels in automotive industry due to their high
toughness and energy absorption capacity. Due to its high importance, the present study
was focused on the evaluation of mechanical properties of a high Si and Mn low-alloy steel
during the application of two-step Q&P process. For this aim, the cycles with different
partitioning times from 10 to 1000 s were applied and the mechanical properties in terms of
strength and elongation were measured and discussed. The final results of this work showed
that the considerable UTS, elongation and products of strength and elongation such as 850
MPa, 15.46% and 11.45 GPa% can be provided in samples treated via the Q&P process.

Kynmuii O. I, 303yna I'. I, JJooposeywvka O. A., Kopniii C. A., Pewemnsix O. B.
OcapkeHHs Miji, cpibiia Ta HIKEITIo Ha aTIOMIHIA TaJbBaHIYHUM 3aMIICHHSM ......... 60

PE3FOME. HaBeneHo pe3ynbTaTH MOCTIKCHHS TajJbBaHIYHOIO 3aMIIICHHS Mii,
cpibna Ta HiKeJI0 Ha MOBEPXHI aJIOMIHII0 B PO3UMHAX KOMIUIEKCIB: Miji 3 mipodocdaTrHoro
[Cu(P207).]%; nikemo 3 amiakatnoro [Ni(NHs)s]?*; cpibna 3 amiaxataoro [Ag(NHs)]" Ta
tiokapbamigaoro [Ag(SC(NH2)2)2]*. Iokas3aHo, 1110 OCHOBHUMH YHHHHKAMH BIUIHBY Ha
Mopooriro ocaiB i FTeOMETPiI0 YACTUHOK METally € KOHIIEHTPallis KOMIUIEKCHUX 10HIB, 1X
TPUBKICTh 1 TPHBANICTh TaJIbBAaHIYHOTO 3aMillleHHs. BCTaHOBJIEHO, 10 31 3HWKEHHSIM KOH-
HEHTpALlli KOMIUIEKCIB y PO3YHHI, MiABUIICHHIM X TPUBKOCTI Ta 3MEHIIICHHSIM TPHUBAJIOCTI
NpOIECY 3MEHIIYETHCS PO3MIp YACTMHOK BiJHOBIIOBAJILHOrO Mertany Bix =1 pum no
~300...70 nm.

PE3FOME. HaBeneHsl pe3ynbTaThl UCCIEAOBAaHUA TaJIbBAHUYECKOTO 3aMEIICHUS Me-
IM, cepeOpa M HUKEJsl Ha MIOBEPXHOCTH AJIFOMHHUSI B PACTBOpaX KOMILIEKCOB: ME/IU U3 IH-
podocdarroro [Cu(P207),]%; Hukens uz ammuakatHoro [Ni(NHs)s]?*; cepebpa u3 ammua-
katHoro [Ag(NHs).]* u tnokap6amumsoro [Ag(SC(NH.).).]*. TlokazaHo, 4TO OCHOBHBIMHU
(akTopamu BIHMSHUS Ha MOP(OJIOTHIO OCAJKOB U TEOMETPHIO YACTHUI] METALIa SBIISIOTCS
KOHLIEHTPALMST KOMIUIEKCHBIX HOHOB, UX CTOWKOCTh M JJIMTEIHHOCTH TaJIbBAHUYECKOIO
3aMellleHusl. Y CTAaHOBIICHO, YTO C MOHMXEHHWEM KOHIEHTpPAIMH KOMILIEKCOB B PacTBOpE,
TIOBBIIIICHUEM HX CTOMKOCTH M MOHW)KEHHEM JUTUTENbHOCTU IIPOLecca YMEHbIIAETCs pa3-
Mep YaCTHUI] BOCCTaHABIMBAaEMOro MeTaia oT ~ 1 um g0 ~ 300...70 nm.

SUMMARY. The results of the research of the galvanic replacement of copper, silver
and nickel on the aluminum surface in solutions of complexes: copper from pyrophosphate
[Cu(P,07).]%; nickel from ammonia [Ni(NH3)s]?*; silver from ammonia [Ag(NH3).]* and
thiocarbamide [Ag(SC(NH.)2):]* are presented. The main factors of the influence on the
morphology of sediment and the geometry of metal particles are the concentration of
complex ions, stability of complexes and duration of galvanic replacement was shown.
With decreasing concentration of the complexes in the solution, increasing the stability of
the complexes and reducing the duration of the process, the tendency to reduction of the
size of the particles of the reducing metal from ~1 pum to ~300...70 nm has been
established.

Hlupokos B. B., [Llupokog O. B. By TprBajioro cTapiHHS IiJ HaBaHTAXCHHAM
Ha (QI3UKO-MEXAHIYHI BITACTHBOCTI BAHAIIEO ....vvveervreerereeireessreessseeesineesineesnneesneesnens 66

PE3IOME. HaBeneHo pe3yapTaTH KOMIUICKCHUX BHCOKOTEMIIEPATYPHHX BHIIPOO Ba-
HAJII0 TEXHIYHOI YACTOTH. BCTaHOBIEHO, M0 HOMY MpUTaMaHHA BHUCOKAa CTAOUIBHICTH (bi-
3UKO-MEXaHIYHUX BIIACTMBOCTEH 1 CTPYKTYPH MICIS €KCIO3MIIA y OC30IMBHOMY BaKyyMi
npu 1073 K ynpomosx 1000 h i Hanpyrax cTaTHYHOr0 HaBaHTaXEHHS 10 75% BiJ TpaHUI
TPHUBAJIOI MIITHOCTI.

PE3FOME. TlpuBeneHbl pe3ylbTaThl KOMIDIEKCHBIX BBICOKOTEMIEPATYPHBIX HCITBITA-



HUI BaHA¥s TEXHUYECKOH YHCTOTHL. YCTaHOBIEHO, YTO €My IPHCYIA BHICOKAs CTaOMIIb-
HOCTh (PM3MKO-MEXaHMYECKUX CBOMCTB M CTPYKTYPHI IIOCJIE BBIIEPKEK B O€3MacisTHOM
Bakyyme nipu 1073 K B teuenne 1000 h 1 HanpspbkeHHAX cTaTudeckoi Harpy3ku a0 75% or
TpaHULbI JUTUTENIEHOW IPOYHOCTH.

SUMMARY. The results of complex high-temperature tests of vanadium (technical
cleanliness) are presented. High stability of physicomechanical properties and structures
after holding in vacuum at 1073 K during 1000 h at a pressure up to 75% depending on
long-term durability has been established.

Ckoono T. C., Cioawenxo O. I, Camanoscokuii €. A., Onitinux O. K., Manvyes T. B.
Oco0nMBOCTI 3HOITYBaHHS OJIMBO3HIMHUX MOPIITHEBUX KiJEIb
3 MOKPUBOM OJIOBA MiJ] YaC CTEHAOBUX BHIIPOO HA TEPTS 1 3HOC ....eeevveeireerireerreennnns 71

PE3IOME. OuiHeHO 3HOIIYBaHHS CEpiHHNX ONMBO3HIMHUX IMOPIIHEBUX KiJIelb TeTl-
JIOBO3HOTO jau3eib-reHeparopa J[100 Ha 3BOPOTHO-NIOCTYMAJBHIM MAIIUHI TEPTs, IO
MOJIENIOE YMOBHU €KCILTyaTallii. BU3Ha4eHo CTyIiHb iX 3HOCY SIK 3a Baro, Tak i 301JIbIIeH-
HSIM po0OUOi TTOBEPXHI KUIBLS 32 PI3HUX MBHIAKOCTEH KoB3aHH:. OLiHEHO 3MiHY iX MiKpo-
TBEPAOCTI 110 1 micis BUNPoOyBaHb. JIOKaNbHUM MIKpPOPEHTI€HOCTIEKTPAILHUM aHANIi30M
BCTAHOBJICHO XapakTep 3MiHH CTPYKTYPH HOBEPXHI TEPTs 3a Pi3HUX MapaMeTpiB BHUITPOO.
BusiBiieHo, 1110 IPHUITPAIIOBAILHUIN TOKPUB OJIOBOM BiJICYTHIi HAa pOOOYMX KPOMKaX KiJiellb,
Je (OpMYIOTBCS XapaKTepHi CMYTH TepTs 3 MPOSBOM CiTku Tpadity ocHoBu. [Ipoanaizosa-
HO OCOOJIMBICTH CTPYKTYpH3allil MOXWJIOI MOBEpXHi B Micui ii MPUMHKaHHS 10 poOO4Ol
KpOMKH. J{JIsl TiIBUIIIEHHsI TPUBKOCTI TAaKUX KiJIelb MiJ Yac eKcIulyaTamii peKoMeHI0BaHO
HAHOCUTH 10HHO-TIJIa3MOBI HAHOMIOKPYBH 3 JIOJIATKOBUM KOHTPOJIEM SIKOCTI Ta 3a0e3MeunTH
3HATTS 3aJIMIIKOBUX HAIIPYXKEHb.

PE3FOME. OneHeH W3HOC CEPUMHBIX MAacIOCHEMHBIX MOPIITHEBBIX KOJEI[ TeII0BO3-
Horo ausenb-reHepaTtopa {100 Ha BO3BpaTHO-TIOCTYNATENFHONW MAIIMHE TPEHUS, MOJCITH-
pyromieli yciaoBus 3kcILTyaTanuy. Onperenena cTelneHb NX U3HAIINBAaHUA 110 BECy U YBeENH-
YeHHIO Pabovero MmoscKa KOJbIia MPH Pa3IMYHbIX CKOPOCTAX CKoNbkeHus. [Ipoananusupo-
BaHO M3MEHEHHE MX MHKPOTBEPAOCTH [0 U IOCIE HCIBITaHWH. JIOKaJIbHBIM MHKPOPEHT-
TeHOCIIEKTPAIbHBIM aHAJIM30M YCTAHOBIICH XapaKTep M3MEHEHUs CTPYKTYpPHI IIOBEPXHOCTH
TPEHUs TIPH Pa3JINYHBIX MapaMeTpax UCIBITaHWi. BbIABIEHO, YTO NPUPabOTOYHOE MOKPHI-
THE OJIOBOM OTCYTCTBYET Ha PabouyMX KpOMKax Koiel, riae (OpMHpPYIOTCS XapaKTepHbIE
MOJIOCH TPEHUSI C TPOSBICHHEM CETKH TIpaduTa OCHOBBI. YCTAHOBJIEHa OCOOSHHOCTH
CTPYKTYpH3aLM{ HAKJIOHHOW ITOBEPXHOCTH B 00JIACTH €€ MPUMBIKaHUS K pabodeMy MOsCKY.
Jnst TIOBBINIEHHST CTOMKOCTH TaKHWX KOJIEI IPH JKCIUTYaTallid PEKOMEHIOBAaHO HAHOCHTH
HOHHO-TIIA3MEHHBIE HAaHOMIOKPHITUS C JOMOJIHUTEIBHBIM KOHTPOJIEM KadecTBa M obecrie-
YHUTH CHATHE OCTATOYHBIX HAIPSDKEHHH.

SUMMARY. Wear evaluation of batch oil scrapper piston rings of locomotive diesel
engine /100 by using machine of friction with reciprocating motion, simulating the
operating conditions is evaluated. Degree of their wear by measuring the weight loss and
friction surface length increase of the rings under different friction velocity is determinated.
Their microhardness changes before and after the wear test is evaluated. Character of the
structure change under different test parameters of the friction surface is done by local
X-ray spectral microanalysis. Absence the tin coating on the working surfaces of the rings,
on which typical friction strips are formed with the appearance of the typical graphite grid
of the base is shown. Peculiarities of the inlinded surface structuring in the area of its
joining the friction surface of the rings is shown. Applying ion-plasma nanocoatings with
the additional steps of quality control and providing residual stresses relaxation, to improve
the resistance in use of such rings, is recommended.



Kupunie B. I, Yatikoecokuil b. I1., Maxcumie O. B., lllanvrko A. B. KontaktHa
BToMa ctasieil 20XH3A ta S5CM®A 3 noBepXHEBUM HAaHOCTPYKTYPHUM
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PE3IOME. BuBueHO KOHTaKTHY BToMy noioTHUX craneid 20XH3A ta SSCM®A mic-
JI51 XIMIKO-TepMIYHOI Ta TepMiuHOI 00po0oK, nuTihyBaHHS, a TAKOXK 3 MOBEPXHEBOIO HAHO-
KPHUCTaTIYHOIO CTPYKTYPOIO, CHOPMOBAHOK MEXaHOIMITYIBCHOIO 00POOKOI0, Y KOPO3UBHUX
1 KOPO3WBHO-a0pa3UBHUX CEPENOBUINAX 32 POOOYMX HABAaHTAXXEHb HA JAETajl Jonora. Bu-
SIBJICHO, III0 HAHOCTPYKTYPYBaHHS Ii/IBUIIYE KOHTAKTHY AOBIOBIUHICTH MOPIBHSHO 31 IUTi-
(¢yBaHHSAM y pi3HUX poOOYMX cepemoBHIIax. Ha crajsx i3 MOBepXHEBHM IIapoM 3 HaHO-
KPHUCTAJIIYHOIO CTPYKTYPOIO BIUTHB iHTIOITOpPIB MeHII e(eKTHBHHM, HiX TepMOOOpoOKa,
Yepes ITiAMOBEPXHEBE 3aPO/PKEHHS] BTOMHHUX TPIILUH.

PE3FOME. VccnenoBaHa KOHTAaKTHasi BBIHOCIMBOCTH AOJMOTHBIX craneit 20XH3A u
55CM®A mnocrne TepMuueckoil 00padoTKH, NITH(OBaHUs, a TAKXKE C TOBEPXHOCTHON HAaHO-
CTPYKTYpPO#, CHOPMHUPOBAHHONH MEXaHOMMITYJIbCHONH 00paOOTKOH, B KOPPO3MOHHO-a0pa-
3MBHBIX Cpelax MpH pabovnMX KOHTAKTHBIX Harpy3Kax Ha JIeTayiu J0j0Ta. BeisBieHo, 4To
MOBEPXHOCTHBI CIIOW C HAHOKPUCTAJUIMYECKOW CTPYKTYpOW OOJbllie IMOBBIIIAET KOH-
TaKTHYIO BBIHOCIMBOCTb, HEXENIM LUTH(OBaHUE B pa3M4HbIX pabounx cpenax. Ha cramsx
C TOBEPXHOCTHON HAHOCTPYKTYpOW JAeficTBUE WHTHOMTOpOB MeHee 3((PEKTUBHO, 4YeM
TepM0o0OpabOoTKa, BCICACTBUE MOAIOBEPXHOCTHOTO 3aPOKICHHUS YCTAIOCTHBIX TPELIHH.

SUMMARY. Contact fatigue of 20XH3A and 55CM®A chisel steels after thermal
treatment, grinding and with surface nanocrystalline structure induced by mechanical-pulse
treatment was studied in corrosion and corrosion-abrasive media at the working loads on a
chisel. It was shown that surface nanocrystalline structure increases contact fatigue com-
pared with grinded surface in the different working media. The effect of inhibitors is less
effective on the steels with surface nanocrystalline layer due to subsurface fatigue crack
nucleation.

Auopeiixie O. €., Jlucux A. P., UImawopa H. C., babiti A. B. OuiHroBaHHs
3aJIMIIKOBOTO PECYPCY TOHKOCTIHHUX €JIEMEHTIB KOHCTPYKIIii
3 KOPOTKHUMU KOPO3IHHO-BTOMHHUMH TPILITHAMH. .. ...esvveerereessreesnseessnneessreesnneennessnnns 84

PE3FOME. Ha OCHOBI €HepreTM4HOro MiIXoay po3poliieHa po3paxyHKOBa MOJENb
JUISl BU3HAUEHHS 4Yepe3 MUTOMI €HepreTH4Hi CKIIAJOBI Mepiofy MOKPHTUYHOIO POCTY KO-
POTKHX KOpO31iHO-BTOMHHUX TPILlIMH Y MPYKHO-TUIACTUYHUX IUIACTHHAX IiJ JI€I0 JOBro-
TPUBAIMX LUKIIYHUX HABAHTAXKEHb 1 KOPO3UBHUX CEPENOBUI. Pe3ynbTraTh MOpiBHSAHI 3
BiJIOMHMU JIITEPATYPHUMH JaHHUMHU.

PE3FOME. Ha ocHOBe SHEpreTHYecKOro MOjAXoja pa3padoTaHa pacueTHas MOJENb
JUISL OTIPEIICTICHUsI Yepe3 yACNbHBIE SHEPIreTUYECKHE COCTABIIIONINE INEpHOAA JIOKPHUTH-
YECKOI0 pOCTa KOPOTKHX KOPPO3HOHHO-YCTAJIOCTHBIX TPEUIMH B YIPYTro-INIACTHYECKUX
IUTACTUHAX TIOJ ACHCTBHEM AIWTENBHBIX LUKJINYECKUX HArpy30K M KOPPO3MOHHBIX CpPE.
Pe3ynbTaThl COMOCTABUMBI C N3BECTHBIMH JIUTEPATyPHBIMU TaHHBIMU.

SUMMARY. Applying the energy approach the computational model to determine
through a specific energy component period of subcritical corrosion-fatigue short cracks
growth in elastic-plastic plates under long-term cyclic loads and corrosive environments
was developed. The results were compared with the known data in literature.

Lagoda T., Kulesa A., Kurek A., Koziarska J. CriiBBigHOIIIEHHS OTHOBiICHOTO
OUKITIYHOTO 3aKPYTY Ta PO3TATY-CTUCKY 38 HU3BKOIUKIIITHOT BTOMH ...eeevvvvveeerneeensss 91

PE3IOME. TlopiBHSAHO XapaKTEPUCTHKH BTOMH, 30KpeMa KOS(IIliEHTH PO3TATY—CTHUC-
Ky Ta IUKIIYHOTO KPYYeHHS Ha OCHOBI JTOCITIKCHb 32 MAaJIOIMKIIOBOI BTOMH ISl Pi3HUX
MatepianiB. CIiBBiTHOIIEHHS! KOS]Ii€HTIB BTOMHOI MIITHOCTI 32 YMOB KPYYEHHS Ta PO3-
TATY—CTUCKY HE 3aJI€XKHUTh BiJl BIIHOCHOTO HaXMITy KPUBHX IUIACcTHYHOI pedopmanii. Ha oc-
HOBI BHKOHAaHHX aHaJIi3iB 3po0OJIEHO BHCHOBOK, IO BiJHOIIEHHS KOE(DII[iEHTIB BTOMHOI



MIITHOCTI 32 YMOB KPYYEHHS Ta PO3TATY—CTHCKY Y OLIbIIOCTI MaTepiaiiB € B Mexax Bix 0,5

a0 1— . BOZ[HO‘IaC CITIBB1THOIICHHS KO@(I)IHICHTIB BTOMHO1 MIITHOCT1 3a YMOB KPYYCHHA
+Vv

Ta PO3TATY—CTHCKY CYTTEBO 3aJI€KHUTh BiJ] YMOBHOIO HAXMJIy KPHBHX BTOMHOI JOBIOBid-
HOCTI.

PE3IOME. CpaBHEHBI XapaKTEPUCTUKH YCTAJIOCTH, B YACTHOCTH KO3(p(QHITHEHTHI pac-
TSOKEHUS—CKATHUSA U [UKIIMYECKOro Kpy4eHHs Ha OCHOBE HCCIENOBAaHWN NMPH MaJIOLUKIIO-
BOW YCTaJIOCTH JUIS pa3IndHbIX MaTepuanoB. CooTHOLIEHHE KOIQ(HUIIMEHTOB YCTAIOCTHOM
MPOYHOCTH B YCIOBUSAX KPYUEHHS U PACTSHKEHHSI—CXKAaTHS HE 3aBHUCUT OT OTHOCHTENIBHOTO
HaKJIOHa KPHBBIX IUIACTUYECKOH aedopmaiy. Ha ocHOBe MpOBEIEHHBIX aHAIM30B CAENaH
BBIBOJI, YTO OTHOILIEHNE KOA(P(PUIIMEHTOB YCTaIOCTHOW MPOYHOCTH B YCIOBUSIX KPYUEHHS U

1
PACTKECHUA—CKATHA B OOJILIINHCTBE MaTepraJIOoB HAXOAUTC B Mpeacjiax oT 0,5 J0 1— .
+Vv

B 10 e Bpems cooTHomeHne Ko3(pHUIMEHTOB YCTaIOCTHOM NPOYHOCTH B YCIIOBUSIX KpY-
YEHUS U PACTSHKEHUS—CXKATHs CYIIECTBEHHO 3aBHCUT OT YCJIOBHOTO HAKIIOHEHHUS KPUBBIX
YCTAJIOCTHOM IOJITOBEYHOCTH.

SUMMARY. Comparison of fatigue characteristics, in particular the coefficients of
tension-compression and cyclic torsion based on available tests under low-cycle fatigue in
various materials, were analyzed. The correlation of torsion and tension-compression
fatigue strength coefficient does not depend on the relative slope of fatigue diagrams
describing plastic strain. On the basis of performed analyses it was concluded that the ratio
of the fatigue strength coefficients under tension-compression in most materials varies

within the range from 0.5 to % Whereas, the correlation of the strain-based fatigue
+vVv

coefficients in torsion and in tension-compression is strongly dependent on the relative
slope of the plastic strain-based fatigue life curves.

Qin Fabing, I'embapa O. B., Yenino O. A. MoaentoBaHHSI BIUTUBY BOIHIO
Ha Hecy4y 37aTHICTh €IIEMEHTIB €HEPreTHIHOrO 00JIaIHAHHS
B YMOBAX TEMIEPATYPHOT TIOB3YUOCTI ¢ . ..veeuvteesureestreestreesireessneesseeesnneessreesineesnneeenens 99

PE3FOME. BrukoHaHO MOPIBHSUIBHUI aHANI3 Pe3yNbTaTiB PO3paxyHKy JOBrOTPHBAJIOL
MIIIHOCTI 32 KJIaCHYHUMH piBHSHHsIMU KauanoBa—PaboTHOBa Ta €HEPreTHYHHUM ITiXOJI0OM.
i pe3ynbraTy [AlOTh 33J0BUIBHY 301KHICTh 3 eKCliepUMEHTaIbHUMHK AaHuMu. [Ipore yac
JI0 pyHHYBaHHS, OTPUMAaHU 32 €HEPreTUYHUM ITiIX0/I0M, Ma€ BTPUYi MEHIILY TTOXHOKY.

PE3IOME. llpoBeneH CpaBHHUTENBHBIA aHAJIH3 pE3yIhTaTOB pacyera IUTETbHON
MIPOYHOCTH MO KIAcCHYecKHM YypaBHeHusM KauaHoBa—PaOoTHOBa M 3HEpreTHUECKUM
MOAXOAOM. DTH PE3yIbTaThl AAIOT YAOBIECTBOPUTEIBHYIO CXOIUMOCTh C 3KCIIEPUMEHTAIIb-
HBIMH JAaHHbIMH. OIHaKo BpeMs [0 paspyIICHHs, PAaCCUNTAHHOE SHEPTETHYECKUM IIOJ-
XOJIOM, IMEET MEHBIIYIO B 3 pa3a MOrPELIHOCTb.

SUMMARY. A comparative analysis of the results of calculating the long-term
strength according to the classical Kachanov—Rabotnov equations and the energy approach
is carried out. These results give satisfactory convergence with experimental data.
However, the time to fracture, calculated by the energy approach gives 3 times less error.

Onuwro O. €. MopentoBaHHA (Hi3MKO-MEXaHIYHOI TOBEIHKH TiJI, BUTOTOBIIEHUX
31 cIUTaBiB 3 MaM’ATTIO (YOPMH, 32 HASSBHOCT] EMEKTPUTHOTO TIOTIS +...vvvveeenvveeee e 107

PE3FOME. TloOymoBaHO MOHENh KUIBKICHOT'O OIMCY TEPMOMEXAHIYHOI TTOBEIiHKH
TBEPAWX TiJI, BUTOTOBJIEHUX 3 MaTepiaiiB 3 mam’ sTTio (Gopmu, B 001acTi MAapPTEHCHTHOTO
TIEPETBOPEHHSA (K MPSIMOTO, TaK i 0OEPHEHOr0) 3a CHIIOBOTO 1 TEMIIEPaTypHOrO HaBaHTA-
JKEHb 3 YPaxXyBaHHAM [ii €IEKTPHYHOTO OIS 3 JTOTIOMOT'OI0 METO/IB MEXaHIKH CYILIBHOTO
CepEeOBHINA Ta TEPMOJMHAMIKM HEPIBHOBAXXHUX TIIPOIIECIB. 3aIMCaHO CHCTEMY DPiBHSHBb



crany. OnepXaHO KITIOYOBY CHCTEMY piBHSIHb Moneni. ChopMynboBaHO BiIIOBIIHI MOYAT-
KOBI Ta TpaHU4HI YMOBH.

PE3IOME. TloctpoeHa MOAENb KOIMYECTBEHHOTO OINMCAHHS TEPMOMEXaHHYECKOTO
TIOBE/ICHNS] TBEP/BIX TEJ, M3TOTOBJIECHHBIX M3 MaTEpPHAJIOB C MaMsATHIO (opMbl, B obsiacTé
MapTEHCUTHOTO TPEBPAILEHUs NPH CIIOBOM M TEMIEPAaTYpHOM HArpyKEHHUSX C y4eTOM
BO3JICHCTBUS DIIEKTPUUECKOTO TIONISL, C HWCIIONB30BAHUEM METOJ0B MEXAHWKH CIUIOUIHOW
cpensl M TEpMOJMHAMHKNA HEPAaBHOBECHBIX IIPOIECCOB. 3alucaHa CHCTEMa YpaBHEHHU
cocrosHus. Ilomydena wimoueBas cuctema ypaBHeHHH Mognenu. CHopMyIHpPOBaHBI COOT-
BETCTBYIOIINE HAYaJIbHbIE U TPAHUYHBIE YCIIOBHSI.

SUMMARY. The model for quantitative description of the thermomechanical behavior
of shape memory solids in the martensitic conversion area under power and thermal loading
with account of the electric field influence, built using methods of the continuum mecha-
nics and thermodynamics of nonequilibrium processes, is proposed. The state equations
system is written. The key system of the model equations is received. The corresponding
initial and boundary conditions are formulated.

Konoeanenxo 1. B., Mapywax I1. O. BukopucTaHHs BIaCTUBOCTEH HEUiTKHX
MHOXKHUH JJ1s1 KOMIT IOTEPHOT0 aHai3y GopMH Ta pO3MIpiB SIMOK BiJIPUBY .............. 112

PE3IOME. 3ampornoHOBaHO aBTOMAaTH30BaHUI MeTOA aHaiizy (opmu Ta po3MipiB
SIMOK B’SI3KOTO BIJIpUBY, YTBOPEHHX IiJl Yac pyHHYBaHHs TUTaHOBOro crmaBy BT23. Meron
MOJYKHa BUKOPHCTOBYBAaTH Yy CHCTEMaX TEXHIYHOI MiarHOCTHKHA. P03po0ieHo migxomu 0
aHaJi3y 300pa)KeHb IOBEPXOHb PYHHYBaHHs, OJEp)KaHMX HAa CKaHIBHOMY MIiKpPOCKOII.
3anpornoHoBaHUi METO| Aa€ 3MOT'y BHIUISTH CKIIAJOBI YACTUHHU JIOCII/PKYBAaHHX 00’ €KTIB,
3IiHCHIOBATH 1X MOP(OJIOTIYHHIA aHai3, a TAKOXK OLIIHIOBATH TXHii B3a€EMO3B’S30K.

PE3IOME. TlpemioxeH aBTOMAaTU3UPOBAHHBIA METO] aHain3a (OPMbI U pa3MepoB
SIMOK BSI3KOTO OTPBIBA, 00pa30BaHHBIX PH pa3pylIeHHH TUTaHOBOro ciuiaBa BT23. Meron
MOKHO HCIIOJIb30BAaTh B CHCTEMaxX TEXHUYECKOM NUAarHOCTHKU. Pa3paboTaHbl momxonsl K
aHaIM3y M300pakKeHUH MOBEPXHOCTEN pa3pylLICHUs], MOTYUYEHHbIX HA CKAHUPYIOIIEM MHK-
pockore. IIpeiokeHHbI METO MO3BOJISET BBLACIATH COCTABHBIE YACTH HCCIIELYyEMBIX
O0BEKTOB, OCYLIECTBIATh UX MOP(OIOrMYecKnii aHaIn3, a TaAKXKe OLEHHBATh UX B3aUMO-
CBSI3b.

SUMMARY. The automated method for analyzing the shape and dimensions of the
viscous tear pits formed during fracture of BT23 titanium alloy is proposed. The method
can be used in technical diagnostics systems. The approaches to analyzing images of
fracture surfaces obtained with a scanning microscope have been developed. The proposed
method makes it possible to distinguish the components of the investigated objects, their
morphological analysis, and to evaluate the relationship between them.

Gonzalez Sanchez J. A., Bilyy O. L., Yukhym R. Ya. BusnaueHns MirHoCTi
BAITHAKY ITICIIA JOBIOTPUBANIO] €KCILTYaTAIlil B IPUPOTHUX YMOBAX ...vvvveenvrerernnnes 122

PE3IOME. BuBdeHO copO1iifHi BIIACTHBOCTI IIOPUCTOCTI Ta TYCTHHU BaITHIKOBHUX Ka-
MeHiB i3 mtaTy FOkatan B Mekcutti. JlocmimkeHHs HeoOXiaHI st 30epeKeHHsT 1CTOPIIHOL
CHaIIMHA, a CaMe ONTHUMIi3allii TEXHOJOT1] 1H €KTYBaHHS MOJIMEPHUX MaTepiaiiB 3 METOIO
BiTHOBJICHHS MIITHOCTI Ta IUTICHOCTI KOJIOHIAThHUX Ta J0ICIIAHCHKUX OYNiBEh 3 BAITHSKY.

PE3IOME. V3y4eHsl COpOIIOHHBIE CBOWCTBA MIOPUCTOCTH ¥ TUIOTHOCTH M3BECTHSIKO-
BHIX KaMHel u3 mrata fOkataH B Mekcuke. MccnenoBanus HEOOXOIUMEI Ul COXpaHEHHS
HCTOPUYECKOTO HACIEIMs, & UMECHHO ONTHMHU3ALUH TEXHOJIOTHH WHBEKTHPOBAHUS IIOJH-
MEpHBIX MaTePUaJIOB C LEbI0 BOCCTAHOBJIEHHS MPOYHOCTU U IIEIIOCTHOCTH KOJOHUAIBHBIX
1 IOMCHAHCKHX 3J[aHUH U3 M3BECTHSKA.

SUMMARY. The sorption properties, porosity and density of the limestone rocks of
the state of Yucatan in Mexico (Campeche) are studied. Studies are needed for saving



historical heritage, namely the optimization technology of polymer materials injection in
order to restore strength and integrity of the colonial and pre-Spanish buildings made from
limestone.
Toxmypcokuii B. 1, 3inv I M., Cmyoenm M. M., Tumyco M. B.,

Beceniscoka I'. I, Cmynnuywkuii T. P. TloninmeHHs mpOTHKOPO3iHHNX

BIIACTUBOCTEH POOOYOI EMYITbCIT MIAXTHHUX TIAPOCHCTEM ....vvveeesereeeesereneesnnieeessnees 129

PE3IOME. 3pilicHIoBany MOmyK e(eKTUBHUX 1HTi0ITOPIB KOPO3ii IS 3aXUCTy CTaje-
BHX HITOKIB NIAXTHHUX TiJPOIIIIHIPIB 3 €NEKTPOLYTOBUMH IIOKPUBAMH BiJl KOpO3ii B poOo-
yiit emynbcii @MI-PIK, 3abpynHeHiii xiopua-ioHaMu. BctaHOBIEHO 3HAYHE CIIOBIIbHEHHS
KOpO3iiHOTO pyHHYBaHHs cTaji 45 3a 10JjaBaHHs B eMYJbCIIO HATPIIO CUIIIKATy Ta OSH3MII-
Oenzoaty. IHriOyBanpHuMii edekt OeH3MI0eH30aTy MOXKHA MTOSCHUTH ajcopOlieto iforo mo-
JISIPHOT MOJIEKYJIM Ha TIOBEPXHI CTalli Ta YTBOPEHHIM O€H30aTy HaTpilo BHACHIJOK peakiii 3
TiIpOKCHIT-IOHAMH TIOOIHM3Y KaTOAHUX JiIsTHOK. OOH/Ba 1HTi0ITOpH e)eKTUBHO 3aXHUILNAIOTh
BiJl KOpO3ii CUCTEeMy “BYIJICI[eBa CTalb 45—CICKTPOIYTOBUI TIOKPHUB 3 MOPOIIKOBOTO JIPO-
Ty” B cepenoBulli 3%-To XJIOPHIY HATPiO 32 YMOBU IPOCOYYBAHHS MOPUCTOrO HaIHJIe-
HOT'0 1Iapy iHri00BaHOIO EMYIECIE0.

PE3IOME. OcymecTBisiiii NOMCK 3(PQEKTUBHBIX MHTMOUTOPOB KOPPO3UH IS 3all[H-
Thbl CTAJIBHBIX HITOKOB I'MAPOHWINHAPOB C 3JICKTPOAYI'OBBIMU IMOKPBITUAMHU OT KOPPO3UU B
paboueit smynbcun @MU-PXK, 3arps3HeHHON XJIOpPUI-HOHAMH. Y CTAHOBJICHO 3HAYUTEIIb-
HOE 3aMeJyIeHHe KOPPO3MOHHOTO pa3pylleHHs cTainu 45 mpu N00aBiICHHH B 3MYJIbCHIO
HaTpusi cWiMKata u OeH3wiOeHzoara. MHrubupyrommii s¢pQekr 0eH3mndeH30aTta MOKHO
O0BSCHUTH aJICOPOIIMEH ero MONSIPHOI MOJIEKYJIBI Ha TIOBEPXHOCTH CTaJIH M 00pa3oBaHUEM
OeH30aTa HATPHUs BCIEACTBUE PEAKIUH C THIPOKCHI-HOHAMH BOJIM3M KATOOHBIX y4acTKOB.
O0a uHruOUTOPHl APPEKTUBHO 3AIIUINAIOT OT KOPPO3UU CUCTEMY “‘YIJIIEPOAMCTasi CTallb
45-371eKTpOAYTrOBOE MOKPHITHE U3 TOPOLIKOBON MPOBOJIOKK~ B cpene 3%-ro Xjopuaa mnpu
NPOCAYNBAHUM IIOPUCTOTO HAIIBUIEHHOT'O CJI0Sl HHTMOUPOBAHHON SMYIIbCHEH.

SUMMARY. The effective corrosion inhibitors for protection of arc sprayed steel rods
of mine hydraulic cylinders in working emulsion ®MI-PXX contaminated with chloride ions
were searched. Significant corrosion inhibition of steel 45 was established by adding
sodium silicate emulsion and benzyl benzoate to the emulsion. Inhibiting effect of benzyl
benzoate can be explained by its polar molecule adsorption on the steel surface and formation
of sodium benzoate as a result of reaction with hydroxyl ions near cathode areas. Both
inhibitors provide effective corrosion protection for the system “carbon steel 45—powder
wire arc sprayed coating” in 3% sodium chloride solution after impregnation of porous
coating with inhibited emulsion.
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