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Labur T. M., Ostash O. P., Holovatyuk Yu. V., Koval V. A., and Shynkarenko V. S.
Influence of alloying and thermal treatment on strength and cyclic crack
resistance of Al-Cu—Mg alloy welded joints. P. 1.......cccoooiiiiiiiniiiniiiceeee, 7

PE3FOME. JlocnimkeHO 3BapHi 3’€IHAHHS BilNaJCHHX JIMCTIB TOBIIMHOI 6 mm 3
amominieBoro cmay J[16M (Al-Cu—Mg), ananora 3akoppoHHoro cruaBy 2024, sikuii
CBHOT'OZIHI BIXHOCATH 10 BAaXXKO3BAPIOBAHHX. 3’€IHAHHS OTPUMAHO IUIABKUM EJICKTPOIOM
IMIYJILCHO-YTOBHM METOZIOM 3 BUKOpHUCTaHHSIM ofHOro (Al-6,3Cu—0,3Mn) a6o nBox (Al-
6,3Cu—0,3Mn i Al-5,5Si) Ta (Al-6,3Cu—0,3Mn i Al-12Si) npucaakoBux apotiB. BuBueHo
3aKOHOMIPHOCTI 3MIHM MIKPOCTPYKTYPH, TBEPJOCTi, MIIHOCTI 1 LUKIIYHOI TPIIIMHOCTIH-
KOCTI 3’€JIHaHb MICIsl 3BAPIOBAHHS, a TAKOX 3a MOJAJBIIOr0 CTapiHHSA abo rapTyBaHHS i
CTapiHHS TicJsl 3BapioBaHHs. BcTaHOBIEHO, 1O MILHICT TEPMOOOPOOJICHUX 3BapHUX
3’eqHaHp cKiajgae He Oinpire 70% MILHOCTI OCHOBHOTO MeETaly 1 cyMipHa 3 HEIO B CTaHi
TTiCIIsl 3BAPIOBAHHSL.

PE3FOME. ViccnenoBaHbl CBapHBIE COCTUHEHUS OTOMOKEHHBIX JIMCTOB TONIIHMHON 6
mm u3 agromuHueBoro ciasa J[16M (Al-Cu—Mg) — anainora 3apyoexHoro cruiaBa 2024,
KOTOpBIM B HACTOSIIEE BpeMs OTHOCST K CIOKHOCBapuBaeMbIM. CoeIWHEHHS MOTyIeHBI
IUIABSAIIAMCS 3JIEKTPOJIOM HMMITYJIbCHO-IYTOBBIM METOZIOM C MpHUMeHeHHeM ojaHou (Al—
6,3Cu—0,3Mn) wmu nByx (Al-6,3Cu—0,3Mn u Al-5,5Si) u (Al-6,3Cu—0,3Mn u Al-12Si)
MIPUCAZTOYHBIX TPOBOJIOK. 3ydeHbl 3aKOHOMEPHOCTH M3MEHEHHSI MHKPOCTPYKTYPHI, TBEP-
JIOCTH, IPOYHOCTH U LHUKINYECKON TPEIIMHOCTOMKOCTH COEIMHEHUH OCIIE CBApKH, a TaK-
JKe TOCTIEAYIOIMIEr0 CTAPeHUS MIIM 3aKAalKA M CTApEeHUS IOCJe CBApPKHU. Y CTAaHOBIEHO, YTO
HX MIPOYHOCTH MOCIE TepMO0OpaboTKH cocTaBisieT He Oonee 70% MPOYHOCTH OCHOBHOTO
MeTaJlIa ¥ COM3MEpUMa C Hel B COCTOSHIH MTOCIIE CBAPKH.

SUMMARY. Welded joints of 6 mm thick annealed sheets of aluminium J[16M alloy
(Al-Cu—Mg), analogue of 2024 alloy, which is currently known as the alloy with low welda-
bility, are investigated. The joints are obtained by pulsed-arc method using one (Al-6.3Cu—
0.3Mn) or two (Al-6.3Cu—0.3Mn and Al-5.5Si), and (Al-6.3Cu—0.3Mn and Al-12Si) filler
wires. 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 70% of the base metal strength and is equal to it in the as-welded state.



Neimitz A. and Dzioba I. R. Fracture toughness of the high-strength steels within
the ductile to cleavage transition temperature range — Master Curves....................... 16

PE3IOME. TlpoaHaii30BaHO TPIiIIMHOCTIMKICTh BHCOKOMIIHUX (EPUTHHX CTaJlei B
iHTEepBaJi TeMmeparyp KpHXKo-B’s3koro mepexoay. JocmimkeHo nsi crami S960QC i
Hardox-400. ExcriepuMeHTanbHi pe3ysibTaTH MOPIBHSHO 3 OTPUMAaHUMH 3a CTaHIAPTHOIO
¢dopmynoto Master Curve (MC). BusiBneHo, mo mo GopMyiTy MOKHA BUKOPHCTATH IS
OLIIHIOBAHHSI TPIIIMHOCTIHKOCTI BHCOKOMIIIHUX (DEPUTHUX CTaJed MICNsS BiAMOBIAHUX MO-
mudikariit. 30epexxeHo cTpykrypy dopmymu MC, ane 3MiHEHO Koe(ilieHTH. 3alIeKHICTh
MDK TPIIIUHOCTIHKICTIO 1 TOBIIUHOIO €JIEMEHTA, SKY MIiCTUTh B CTaHAapTHa dopmyna MC,
HE MIATBEPKYETHCS U1l BACOKOMIIIHUX (pepuTHHX cTajell. He Branocst BUKOpUCTaTH OAHY
bopmyny MC i pi3HHX BHCOKOMIITHMX (DEPUTHHX CTaJiei, HA BIAMIHY CTasIM 3 MEXKEIO
MIIHOCTI, HIKYOIO Bijg 825 MPa.

PE3IOME. Tlpoanamu3upoBaHa TPEUIMHOCTOMKOCTh BBICOKONPOYHBIX (EPPUTHBIX
cTajieil B MHTEpBaJe TEMIIEpaTyp XpYIKO-BS3KOro rnepexona. VccnemoBaHbl ABe CTanu
S960QC n Hardox-400. DxcriepuMeHTaIbHbIE Pe3yabTaThl CPAaBHEHBI C MOJTYYEHHBIMU 10
crangaptHoii ¢popmyne Master Curve (MC). O6HapyxeHO, 4TO 3Ty (HOPMYITy MOXHO HC-
MOJIb30BATh ISl OLEHKH TPEHIMHOCTOMKOCTH BBICOKONPOYHBIX (DEPPHUTHBIX CTajel mocie
cootBercTBYIOIMX Moaudukanuii. Coxpanena cTpykrypa ¢opmynsr MC, HO H3MeEHEHBI
KO3 PHUIMEHTHI. 3aBUCUMOCTD MEX/Y TPEIIMHOCTOWKOCTBIO U TONIIMHOM 3J€eMeHTa, KOTO-
pyto conepxkut cranaaptHas ¢popmyina MC, He MOATBEpKAEHA sl BRICOKONPOYHBIX (ep-
putHbIX craneid. He ynanock ucnonb3oBatk oaHy Gopmyiy MC aist pa3HBIX BBICOKOIPOY-
HBIX (DEPPUTHBIX CTaJel, B OTJINYME CTAJSIM C TPaHULIeH TPOYHOCTH Hibke 825 MPa.

SUMMARY. Fracture toughness of high-strength ferritic steels within the ductile to
cleavage transition temperature range was analyzed. Two steels S960QC and Hardox-400
were tested. The experimental results were compared with those received by the standard
Master Curve (MC) equation. It turns out that the MC equation can be adopted to predict
the fracture toughness of the high-strength steels after some modifications. The shape of the
formula can be preserved, but some coefficients should be changed. The relation between
the fracture toughness and the element thickness which is included in the MC formula does
not exist in the case of the high-strength steels. One formula for the MC for the tested steels
cannot be proposed, in contrast to the steels with a yield stress below 825 MPa.

Solonin Yu. M., Galiy O. Z., Grayvoronska K. A., and Khyzhun O. Y.
Influence of oxidation on surface state and electrode capacitance
OF Zr—MN—Cr—Ni—V AllOY ... .eeeiiiiiiiieeee ettt e 24

PE3FOME. MetonoM peHTreHiBChbKOi (POTOENEKTPOHHOI CIIEKTPOCKOIIT BCTAHOBIICHO,
10 Ticisi OKUCHEHHS MOpolIKy ciuiaBy Zr—Mn—Ni—Cr—V y noBiTpi Brpoox 15 ni6 Haii-
CYTTEBIIIE 3MIHIOETBCS ClieKTp Ni2p-eJIeKTpoHiB, kUil 3aikcoBaHO Ha MOBEPXHI B 3apsi-
nosomy crani Ni** i Ni’ y npu6ausno oanakoBomy criBigHomenHi. I[Ipy Hb0oMy BiTHOCHA
IHTEHCUBHICTD CIIEKTPiB BHYTPIIIHIX €JIEKTPOHIB, HIKEITI0, MAPTAHIIIO 1 XPOMY 3HIDKYETHCA 1,
kpim Cr’, Ni° ta Mn®, BusiBieHO [esKy KilbKicTb iX aTOMIB y CTymHeHi okucHeHHs M (M =
=Cr, Ni, Mn). MeTtonoM peHTTeHiBCbKOI TU(PPAKTOMETPii BUSBICHO, IO MiCIs 30epiranHs y
TOBITPi 5—6 MICSIIB 3JIMTKIB CIDIABY, a TAKOK OKUCHEHHS BIPONIOBXK 15 1i6 moporiKy, ioro
(a3oBuii ckiax He 3MIHIOETHCS. [Ipu IbOMY €TIeKTPOJI, CIIPECOBAHMI 3 OKUCHEHOTO TIOPOIIIKY
CIUTaBY BIPOAOBK 7 Mi0, MAKITIYHO TPHUBKIIIHIL.

PE3IOME. MeTonoM peHTTEHOBCKOH (DOTOITIEKTPOHHOW CHEKTPOCKOIMNH yCTAaHOBJIE-
HO, 4TO ITOCIIe OKHCICHHUS moporka ciuraBa Zr—Mn—Ni—Cr—V Ha Bo3ayxe B TeueHne 15 cy-
TOK HamboJee CyIMECTBEHHO M3MEHSeTCsl CIEeKTp Ni2p-3IeKTPOHOB, KOTOPHIA 3a(pUKCHPO-
BAaH HA TOBEPXHOCTH B 3apsanoBoM cocrosauu Ni** n Ni’ B mpumepHO paBHOM COOTHOIIE-
Huy. [Ipy 5TOM OTHOCHTENEHAS HHTEHCHBHOCTD CIIEKTPOB BHYTPEHHHX 3JICKTPOHOB IIMPKO-
HHSI, HUKEJIA, Maprafia 1 Xxpoma cHmkaercs u, nomumo Crl, Ni’ m Mn®, o6HapyxkeHo Heko-
TOpPOE KOIMYECTBO MX aTOMOB B CTENEHH okmcieHus M*™ (M = Cr, Ni, Mn). Meronom
PCHTTEHOBCKOM TU(PPAKTOMETPUH BBISIBJICHO, YTO TOCIE XPAaHEHHUsS Ha BO3ayxe 5—6 mecs-



OCB CJIIMTKOB CIljIaBa, a TaKXKC OKHCJICHHSA B TCUCHHC 15 CYTOK ITOpOIIIKa, (baSOBI)Iﬁ COCTaB
HC U3MCHACTCA. HpI/I OTOM JBJICKTPOA, CHpeCCOBaHHHﬁ W3 OKHUCIICHHOTO B T€YeHue 7 CYTOK
MOopoIIKa CruiaBa, MUKINYCCKU 0oJee CTONKHUH.

SUMMARY. As a result of oxidation of the Zr—-Mn—Ni—Cr-V alloy powder in air for 15
days, the X-ray photoelectron spectroscopy (XPS) data reveal that the Ni2p core-level
spectra undergo the greatest changes indicating that the alloy surface possesses nickel in the
charge state of Ni** u Ni° in almost equal proportions. Thus, the relative intensity of the
internal electron spectra of nickel, manganese and chromium is reduced and, in addition to
Cr?% Ni® and Mn®, the presence of some quantities elements in the charge state of M** (M =
=Cr, Ni, Mn) is detected. The X-ray diffraction measurements revealed that the alloy ingot
storage in air for 5—6 months as well as oxidation during 15 days of powder made from this
alloy after prolonged exposure in air did not change the phase composition. In this case, the
electrode made from the compressed over 7 days oxidized alloy powder shows the best
cycle life properties.

Pohrelyuk I. M., Sheykin S. E., Lavrys S. M., Serhgach D. A., and Baytser A. E.
Influence of BT22 alloy structural factors on surface hardening
during deformation-diffusion treatment............coccueeriiiriiieiireniee e 30

PE3IOME. BcTaHOBIIEHO BIUIMB CTPYKTYPHOTO YMHHUKA Ha JedopMaliiiHo-andy3in-
Hy 00poOKy crutaBy BT22. TMoninmennii kommieke Qpi3uKo-MeXxaHiYHUX BJIaCTHBOCTEH IM0-
BEPXHEBHX 3MIIHEHUX HIapiB (piBEHb MOBEPXHEBOIO 3MIIHEHHS, SKICTh IMOBEPXHi, CTPYK-
Typa) OTpUMaHo Iicis aedopmaniiHo-audy3iiiHoi 00poOKHM CIJIaBy y CTaHi MOCTaAYaHHS, a
TIOTIEPEIHS [ITATHA TepMiuyHa 00pOOKa HETaTHBHO BIUTMBAE HA 11l XapaKTEPUCTHKH.

PE3IOME. Y cTaHOBIEHO BIHMSHHE CTPYKTYpHOro (akTopa Ha JehopManuoHHO-Iu]-
¢y3uoHHy0 00padoTky cruiaBa BT22. YiyuineHHbIH KOMILIEKC (BHU3MKO-MEXaHMYECKUX
CBOWCTB IOBEPXHOCTHBIX YIPOYHEHHBIX CJIO0CB (YPOBEHH IMOBEPXHOCTHOIO YIIPOYHEHUS,
Ka4ecTBO IIOBEPXHOCTH, CTPYKTypa) moiydeH mocie aedopmannoHHo-auddy3noHHON
00paboTKK CIulaBa B COCTOSHUM MOCTAaBKH, @ MPEUICCTBYIOLIAS LITATHAS TEPMHUYECKAs
00paboTKa OTPHLIATENBHO BIMSIET HA OTH XapaKTEPHUCTHKH.

SUMMARY. The influence of the structural factor on the deformation-diffusion treat-
ment of VT22 titanium alloy was determined. It was shown that the best complex of phy-
sico-mechanical characteristics of surface hardened layers (level of surface hardening,
surface quality and structure) was obtained after the deformation-diffusion treatment of
VT22 alloy in the as-received state. The previous standard heat treatment of the alloy
negatively influenced the above mentioned complex of characteristics.

Borts B. V., Korotkova I. M., Lopata O. T., Sytin V. L., Tkachenko V. I,
and Vorobyov I. O. Method of solid-state welding of austenitic
and oxide dispersion strengthened steels............occieiiiiiiiiiiiiiieieecee e 36

PE3FOME. MetoioM 3BaproBaHHs y TBepiit (a3i 3’€JHAHO MaKeT JUCIIEPCHO 3MillHE-
Ha okcumamu (ODS) cramp—nepxkaBHa ctans 08X18HI10T. HocmimkeHO Mexy 3’ €IHAHHS
3pa3KiB 3a JOMOMOror0 Merajorpadii, yIbTpa3ByKy Ta MEXaHIYHIX BUIPOOYBaHb Ha PO3-
pUB i SKICTh 3’€qHAHHS MapiB. MeToauKa Ta€ MOXKIIMBICTD OTPUMATH SIKICHY MEXY 3 €]I-
HaHHA Oe3 pO3pHWBIB i HECYIIBHOCTEH, MpH mboMy Bei BractuBocti ODS cranmi, 30kpema
NpiOHO3EPHUCTICTD 1 MITBHICTH PO3NOALTY HAHOYACTHHOK, 3AIAIIAIOTHCS 0e3 3MiH.

PE3IOME. MetonoM cBapku B TBepIo# (haze COSAMHEH MaKeT TUCTIEPCHO-YIIPOYHEH-
Has okcugamu (ODS) cranp—Hepxaseromas crans 08X 18H10T. Ha nomygeHnapix obpasmax
rpaHULa COSTUHEHHUS UCCIIE0BaHa C MOMOMLIBI0 MeTauiorpadun, yabTpa3ByKka U MeXaHH-
YeCKHX HCIBITAHUH Ha pa3pbiB U KAYECTBO COCANHEHHS CJIOEB. BBISBIEHO, YTO € ITOMOIIBIO
9TOr0 METO/a MOXKHO ITOJTYYUTh KaUeCTBCHHYIO IPaHHIly COSAMHEHHUsI Oe3 pa3phIBOB U He-
CIUTOITHOCTEH, TIPH 3TOM Bce cBoiicTBa ODS cranu (MeNKO3epHHUCTOCTh U IDIOTHOCTH pac-
TIpe/IeIEHNs] HAHOYACTHII) OCTalOTCs 0e3 U3MEHEHHI.



SUMMARY. The package of oxide dispersion strengthened (ODS) steel-stainless
08X18HI10T steel was joint by the method of solid phase welding. Interface of the obtained
samples was investigated by means of metallography, ultrasound, mechanical tensile tests
and tests on quality of the layers joining. It was shown that this method allows obtaining
qualitative interface without breaks and discontinuities, in this case properties of the ODS
steel, such as grain structure and density of nano-particles distribution, remain unchanged.

Mokra I R., Fedorchuk A. O., Fedyna L. O., and Fedyna M. F. Peculiarities
of phase formation and crystal structures of compounds
in the ternary Tm—Cu—Si SYSEEIM ......cooouiiiiiiiiiiiiiieeieeeee e 41

PE3IOME. Metonamu peHTreHo(a30BOro, peHTIT€HOCTPYKTYPHOTO 1 YaCTKOBO MiK-
POCTPYKTYPHOTO aHaJi3iB JOCHiHKeHO (a30oBi piBHOBAry B NMOTpikHii cucremi Tm—Cu—Si,
noOy1oBaHo i30TepMiuHUi nepepi3 aiarpamu crany npu 870 K. 3a 1iei Temneparypu BcTa-
HOBJICHO iICHYBaHHs ceMH TepHapHuX croiayk: TmsCuyiSiy, TmCu,Siz, TmeCusSis, TmCuSi,
TmCugsSii,s, TmCug39-0,09Si161-191 1 TmCug,05Sii 66. BusiBIIEHO, 1110 TiIbKK OiHApHA CIIONY-
ka TmCu, po3uunsie 5 at.% Si, MOMITHOI PO3UMHHOCTI TPETHOTO KOMIOHEHTA B 1HIIMX Oi-
HapHHX CIIOJyKaxX MOABIMHHMX cucTeM He 3adikcoBaHO. BHBYEHO CTpYKTYpHI mapamerpu
tepHapuuXx crnoiayk Tm3sCuy;Sis (CT ScsNiySis, IIT P63/mme, CI1 hP36, a = 8,3898(6), ¢ =
= 8,6425(7) A, Rz = 0,0606, Rr = 0,0442, Rp = 0,0351, R,, = 0,0570, %> = 1,74); TmCuSi
(ZrBeSi, P6;/mmc, hP6, a = 4,1399(3), ¢ = 7,1471(7) A, Rz = 0,0493, Rr = 0,0449, Rp =
=0,0698, R, = 0,0930, x> = 1,98) Ta TmCuygsSii 5 (AlB,, P6/mmm, hP3, a = 3,9799(3), ¢ =
=3.9197(4) A, R;=0,0543, Rp = 0,0293, > = 1,01). [IpoananizoBaHo 0cOGIUBOCTI CHCTe-
MU Ta ii criopifiHeHicTh 3 paHilie BuBueHuMu R—Cu-Si.

PE3IOME. Meronamu peHTreHO(a30BOro, peHTTeHOCTPYKTYPHOTI'O U YACTHYHO MUK-
POCTPYKTYPHOI'O aHaJIM30B UCCIENOBaHbI (ha30BbIe PaBHOBECHS B TPOWHON cucteme Tm—
Cu-Si, mocTpoeHo U30TepMHUIECKOe ceueHune quarpammbl coctosiaus ipu 870 K. [pu atoit
TeMIepaType YCTAHOBJIEHO CYILECTBOBAHHE CEMH TepHapHBIX coexuHeHuit: TmsCui;Sis,
TmCU,zSiz, Tm6CugSig, TmCuSi, TmCuo,SSil,s, TmCuO,39,o,ogsi1,61,1,91 u TmCuO,ossil,ss. Bri-
SBJIEHO, YTO TOJNBKO OnHapHOe coenuHeHne TmCu, pactBopsier 5 at.% Si, 3ameTHOIt pac-
TBOPHUMOCTH TPETHEI'0 KOMIIOHEHTa B OCTaJIbHBIX OMHAPHBIX COEIMHEHMSIX ABOWHBIX CHC-
TeM He OOHapyxeHO. l3ydeHbl CTPYKTypHBIE IapaMeTphl TEPHAPHBIX COEIMHEHHH:
Tm;Cuy;Sis (CT ScsNiySia, IIT P6s/mme, CI1 hP36, a = 8,3898(6), ¢ = 8,6425(7) A, Rg =
=0,0606, Rr = 0,0442, Rp = 0,0351, R, = 0,0570, x> = 1,74); TmCuSi (ZrBeSi, P63/mmc,
hP6, a =4,1399(3), c = 7,1471(7) A, Rs = 0,0493, Rr= = 0,0449, Rp= 0,0698, R,,, = 0,0930,
¥ = 1,98) Ta TmCuosSii s(AIB,, P6/mmm, hP3, a = 3,9799(3), ¢ = 3,9197(4) A, R; = 0,0543,
Rp=10,0293, 2 = 1,01). ITpoaHamM3HpOBaHbl OCOOEHHOCTH CHCTEMBI H €€ POJCTBEHHOCTD C
panee nzydennsiMu R—Cu—Si.

SUMMARY. Using the X-ray diffractional phase and structural analysis and partially
microstructural analysis the phase equilibria in the ternary system Tm—Cu—Si were investi-
gated and the isothermal section of the phase diagram of the system at 870 K was constructed.
The existence of seven ternary compounds — Tm3Cuy;1Sis, TmCu;,Siz, TmeCugSis, TmCusSi,
TmCuosSiis, TmCuo39-009Si161-1.91 and TmCugsSiies at the temperature of investigation
was established. It was found that only one binary compound TmCus dissolves 5 at.% of Si.
Appreciable solubility of the third component in other binary compounds was not observed.
The structure parameters were determined for ternary compounds: Tm3Cui1Sis (ST ScsNijSis,
SG P6s/mmc, PS hP36, a == 8.3898(6), ¢ = 8.6425(7) A, Rp = 0.0606, Rr = 0.0442, Rp =
= 0,0351, R, = 0.0570, x> = 1.74); TmCuSi (ZrBeSi, P6s/mmc, hP6, a = 4.1399(3), ¢ =
=7.1471(7) A, Rz = =0.0493, Rr = 0.0449, Rp = 0.0698, R,, = 0.0930, %> = 1.98) and
TmCuosSiis (AlBa, P6/mmm, hP3, a = 3.9799(3), ¢ = = 3.9197(4) A, R; = 0.0543, Rp =
=0.0293, %% = 1.01). The peculiarity of the investigated system Tm—Cu-Si and its relation-
ship with previously studied R—Cu—Si systems were analyzed.



Balaban O. V., Grygorchak I 1., Kondyr A. 1., Zaichenko A. S., Mitina N. E.,
Datsyuk V. V., Trotsenko S. E., and Miagkota O. S. Investigation of planar
quantum functional polymer nanolayers structures on polybenzimidazole
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PE3FOME. HaHOBOJIOKOHHI JBOBUMIpHI MaTH Ha OCHOBI CyMIiIlli TIOJTiIOEH3UMI1a301Ty 3
TeNexeJaTHUM OJIirOIIEPOKCHIOM OTPUMAHO METOJIOM €JIEKTPOCHiHiHTY. JloBeneHo, 1o pe-
aKIiHO3JaTHI IEPOKCHU/IHI TPYIH Ha TIOBEpXHI HAHOBOJIOKOHHMX MaTepiaiis (HBM) mox-
Ha MOAM(IKYBaTH NUIXOM PaJWKaIBGHO 1HINIHOBAHOTO MPUIIETUICHHS MOTIMEPHHUX JIaHIIO-
riB pi3HOI npupoau. Ha ocHOBI iMITenaHCHUX 3aiexHocTel cuHTe30Bannx HBM mokaszano,
110 JUTS HUX XapaKTepHE ABUINE “Bia’€MHOI” éeMHOCTI. J[OCIiPKEHO BIUIUB Pi3HUX MOJiMeEp-
HHUX HAHOIIApiB, NMpUIIEIUIEHUX 10 noBepxHi HBM, Ha nonspuzauiiiHi XapakTepuCTUKU
HaHOKOMIIO3UTIB. [lokazaHo, IO OCOOJMBICTIO OTPHUMaHHX CTPYKTYp € MOETHAHHS Y Je-
SKAX 3 HUX HHU3BKOro (< 1) 3Ha4YeHHs TaHI'eHCa KyTa EIEKTPUYHUX BTpaT Yy HaA3BHYAHHO
HM3bKIH yacToTHIN 0b6xaci (0,001...0,1 Hz) 3 ny)xe BenMKUMU 3HaYEHHAMH J1IeNIEKTPHIHOT
npoHukHOCTi (~ 10°), 10 MOYe MPU3BECTH JI0 CTBOPEHHS KBAHTOBUX aKyMYJISATOPIB.

PE3IOME. HaHOBOJIOKOHHBIE ABYMEPHBIE MaThl HA OCHOBE CMECH TOJIMOEH3UMMUIA-
305la C TeJeXeJaTHbIM OJHMIONEPOKCHIOM OBbUIM IMONYYEHBI METOJOM JIIEKTPOCTIMHHUHIA.
JlokazaHo, 4TO PeakIMOHHOCIOCOOHBIE TIEPOKCH/IHBIE TPYIINBI Ha TIOBEPXHOCTH HAHOBOJIO-
KOHHBIX MatepraioB (HBM) MokHO MOTUQHUIMPOBATH MYTEM PaJIMKAIbHO WHUIIMHPOBAH-
HOW IPUBMBKU MOJIUMEPHBIX LENe pa3nuuHON npuponasl. Ha ocHOBE MMIIEJaHCHBIX 3aBU-
cumocTtei cuHTe3upoBaHHEIX HBM moka3aHo, 4TO I HUX XapakTepHO SBJICHHE “OTpH-
HaTenbHOM” eMkocTH. MccnenoBaHo BIMSHUE Pa3IMYHBIX IOJUMEPHBIX HAHOCIOEB, MpH-
BUTBHIX K noBepxHocty HBM, Ha nonsipu3allMOHHBIE XapaKTEPUCTUKM HAHOKOMIIO3UTOB.
Ioka3aHo, 4TO OCOOEHHOCTBIO MOJTYYCHHBIX CTPYKTYpP SIBISETCS COYETAHHE B HEKOTOPBIX
U3 HHUX HU3KOro (< 1) 3Ha4YeHMe TaHTEHCa yIiIa ANIEKTPUYECKHX MOTEPh B UPE3BBIYAHHO
HHU3KO# yactorHor obnactu (0,001...0,1 Hz) ¢ oueHp OOJbIIMMHU 3HAYEHHUSAMH JUDJICKTPHU-
yeckoil npoHunaemMoctu (~ 10°), 4To MOXeT NPUBECTH K CO3JaHUI0 KBAHTOBBIX AKKYMYyJIsi-
TOPOB.

SUMMARY. Two-dimensional nanofiber layers based on a mixture of polybenzimida-
zole and telechelic oligoperoxide were obtained by an electrospinning method. Reactive
peroxide groups on the nanofibers surface were used for modification of fibers via initiation
of radical polymerization and grafting of different polymer chains. The phenomenon of
“negative” capacity was observed for the impedance dependences of synthesized nano-
fibers. The effects of grafting to the nanofiber surface of different polymer chains on
polarization properties of nanocomposite materials were investigated. It was shown that,
combinations of low (< 1) dielectric loss tangent values in extremely low-frequency region
(0.001...0.1 Hz) and huge dielectric permittivity values (~ 10°) were peculiarity of the
obtained structures. The possibilities of such materials performance for quantum batteries
production were investigated.

Demchenko V. L. and Iurzhenko M. V. Structure and properties of welded joints
of one-type polyethylene formed under constant magnetic field...............cccoeverennee. 54

PE3IOME. [1ocnimkeHOo CTPYKTYPHY OpraHi3allifo, TepMOMEXaHIuHI Ta eKCIUTyaTaIlii-
Hi xapakrepuctuku 3BapHUX 3’eqHanp [1E-80-I1E-80 Ta ITE-100-I1E-100, otpumanux mix
niero moctiitHoro maraetaoro mons (B ~ 1 T) ta 3a #ioro BiacyrHOCTi. METOAOM MIMPOKO-
KYTOBOi peHTreHorpadii mokazaHo, 1o Jis MONepeYHOro MOCTIHHOTO MarHETHOTO TIOJSI Ha
pO3IIaB OJHOTHITHUX IOJNIIETHIICHIB i/ Yac X 3BapIOBaHHSA NMPHU3BOAUTH 0 (POPMYBaHHSI
OPIEHTOBAHOI CTPYKTYPH 3BAPHOTO 3’€HAHHS, BiCh TEKCTYPH SIKOT'O 30Ira€ThCs 3 HATIPSIM-
KOM Jii I[bOTr0 MO, IO MOMNIMIITYe TEPMOMEXaHIUHI Ta eKCIUTyaTalliifHi XapaKTePUCTHKU
OTpPUMaHUX 3BapHUX 3’ €qHaHb. POPMYBaHHS 3BapHOTO 3’ €THAHHS i €0 TT03I0BKHBOTO
MarHEeTHOTO TIOJII MPU3BOMUTH IO TOTIPIICHHS HOro (hi3MKO-MEXaHIYHUX XapaKTEPHCTHK
Yyepe3 MPOTHIII0 CHIIOBOTO ITOJIS, SIKe BUHHKAE /T yac 3BapIOBAHH 1 HIBEIIOE BIUIMB Mar-
HETHOTO TTOJISI.



PE3IOME. WccnenoBaHbel CTPYKTypHasi OpraHM3allys, TEPMOMEXaHUYECKHE U 3KC-
IUTyaTallMOHHBIE XapaKTEPUCTHKH CBapHbIX coenuHeHuil [19-80-I13-80 u I19-100-113-
100, momy4eHHBIX O/ ACHCTBUEM MTOCTOSHHOIO MarHuTHOro nois (B ~ 1 T) u B ero orcyT-
cTBre. MeTooM HMIMPOKOYTIIOBOM peHTreHorpaduu moka3aHo, 4To JIeHCTBHE MONEPeyHOro
MIOCTOSIHHOI'O MAarHUTHOTO IIOJsl Ha pacIiUlaB OJHOTHMIIHBIX TOJMATUIEHOB B IIpOLIECCE
CBapKH IPUBOIUT K (DOPMHUPOBAHUIO OPHEHTUPOBAHHOHN CTPYKTYPBI CBAPHOTO COEIMHEHNS,
0Ch TEKCTYPBI KOTOPOT'O COBIAJAET C HANpaBIEHUEM AEHCTBHS 3TOTO MO, YTO YIydlIaeT
TEPMOMEXaHUYECKHE U IKCILTyaTallMOHHbIE XapaKTEPUCTUKH MTOTYYEHHBIX CBAPHBIX COEU-
HeHui. PopMUpOBaHNE CBAPHOTO COSIUHEHUS IO eHCTBHEM NPOJOJIBHOIO0 MarHUTHOTO
HOJISL TIPUBOJIMT K YXYIIEHHIO ero (PU3UKO-MEXaHWYECKHX XapaKTEPHCTHK, YTO OOBSICHA-
eTcs MIPOTUBOACHCTBUEM CHUIIOBOTO IOJIS, KOTOPOE NMPHUKIIABIBAETCS MIPU CBApKE M HUBENHU-
pyeT BIMSHHE MarHUTHOT'O TOJIS.

SUMMARY. Structural peculiarities, thermomechanical and performance properties of
PE-80-PE-80 and PE-100—PE-100 welded joints received with and without the effect of
constant magnetic field (B ~ 1 T) have been investigated. Using the wide-angle X-ray
diffraction method it is shown that the effect of the perpendicular constant magnetic field
on the melts of polyethylene specimens of the same type during their welding causes the
formation of aligned structure, where the axis has the same direction as the magnetic field
action. This also causes improvement of the weld thermomechanical and mechanical pro-
perties. The formation of the welded joint under the effect of the parallel magnetic field
leads to the deterioration of its physicomechanical characteristics that is explained by the
opposing effect of the force field that is applied under welding and levels the magnetic field
effect.

Trush V. S., Fedirko V. M., Luk’yanenko O. H., and Kovtun K. V. The optimization
of thermal treatment environment of GFE-1 hafhium alloy .........cc.ccoeiiiiiiniiennn. 61

PE3IOME. Ontmi3oBaHO yMOBH XiMiko-TepMidHOi 00poOku (XTO) mactus (~ 1 mm)
raduieBoro cruiaBy I'®E-1 micis mnactuuHoro nedopMyBaHHs 3a BILIUBOM Ha TBEPOPO3-
YUHHE 3MIIHEHHS MPUIIOBEPXHEBOrO IIAPy €JIEMEHTAMH BTIICHHS (KHCHEM) Ta BTOMHOIO
JIOBrOBIUHICTIO 3pa3KiB 31 CIUIaBy raHi0 32 CHUMETPHUYHOI'0 YHCTOrO 3TUHY. BusiBieHo, mo
3a Tucky P = 1,33-1072 Pa KucHeBMiCHOro ra30Boro cepenouina mig yac XTO (T = 850°C,
T =2 h) nHa 3pa3kax raduieoro craBy [ ®E-1 ¢popmyerbes audy3iiiHO 3MilHEHHH TPHUIIO-
BEPXHEBUIA Iap, KU MIBUIIYE IX BTOMHY JOBI'OBIYHICTh 32 aMILTITYIU AedopMarii &, =
=0,6% MOPiBHAHO 3 IHIIMMH THCKaMH TaKOT'0 cepeoBHIIa. JoCiikeHo pyiiHyBaHHS 3pas3-
kiB raduieBoro cmaBy '@E-1 micns XTO 3a pi3HOro TUCKY KHCHEBMICHOTI'O PO3PiIKEHOT0
ra30BOr0 CEpPE/IOBHUILA.

PE3IOME. TlpencraBieHsl pe3ynbTaThl ONTUMH3AINN CPEIbl XUMHKO-TEPMUUECKOM
obpabotku (XTO) mractur (~ 1 mm) crumaBa ragpuus ['@D-1 mocne mmacTudeckoro e-
(hopMHpPOBaHUS 110 BIMSHUIO HA TBEPAOPACTBOPHOE YIIPOUYHEHHE MIPUITOBEPXHOCTHOTO CIIOS
3JIEMEHTaMU BHEJPEHUS (KUCIOPOAOM) U IO YCTAJIOCTHOMN JOITOBEYHOCTH TIPH UCTIBITAHUH
CIMMETPHUYIHBIM YHCTHIM H3ruO0M. Beranero, uro XTO (7 = 850°C, t = 2 h) npu gasie-
HUM KUcIopozcoaepkalueil razopoii cpeasl P = 1,33:102 Pa conpososxaaercs GpopMupo-
BaHHMEM IIPHUIOBEPXHOCTHOrO IH(PPY3HOHHOIO YHNPOYHEHHOIO CJIOS, HAJIWYHE KOTOPOTO
TIOBBIIIAET YCTAJIOCTHYIO JONTOBEYHOCTh OOPA3lOB IPU HCHBITAHMM YUCTBIM H3THOOM C
amMIUTyn0i pedopmarn +g, = 0,6% 1o cpaBHeHHIo ¢ ob6pasznamu nocine X1TO npu apy-
TuX paspexeHusx. MccrneqoBano paspyiieHne o0pa3noB u3 cruiaBa raduus ['@D-1 moce
HACBIIIEHUS B KHCIOPOACOAEPKAIINX Pa3pPEKEHHBIX TA30BbIX CPEIAX.

SUMMARY. The results of optimization of the environment of thermochemical treated
(TChT) plates (~ 1 mm) of GFE-1 hafnium alloy after plastic deformation on the effect of
interstitial elements (oxygen) solid-solution hardening of near-surface layers and on the
fatigue life of hafnium alloy samples under symmetric pure bending are presented. The
TChT (7 = 850°C, T = 2 h) in oxygen containing gas environment at P = 1.33-10 Pa was
accompanied by the formation of diffusion hardening of subsurface layers and led to



increased fatigue durability (g, = 0.6%) compared to other pressures of processing. Frac-
ture of hafnium alloy samples after the saturation in oxygen containing rarefied gaseous
atmospheres was investigated.

Lenkovskyi T. M. Fatigue crack growth resistance of heat-treated 651" steel
UNAEr tranSVEISE SHEAT.......ccciiiiiieiiiieeeiie ettt e e be e e s stbe e e e sataeeeseseeeeenens 66

PE3IOME. T1o0ynoBaHO KiHETHYHI JliarpaMi BTOMHOT0 pyiHyBaHHs craii 651 3a mo-
TIEPEYHOr0 3CYBY IICHS PI3HUX TEPMOOOPOOOK B Jiama3oHi MIBUIKOCTSH BTOMHOI TPIlTHHA
y 6 MOPSOKIB 3 BUKOPUCTAHHAM Koe(illieHTa iHTEeHCHBHOCTI HANPY>KEHb ISl OLiHIOBaHHS
HarpyxeHo-7e(opMoBaHOro ctaHy B OKolli il BepiinHA. BU3HaYeHO OCHOBHI Ta J0AaTKOBI
XapaKTEePUCTUKH IIUKIIIYHOI TPIIIMHOCTIHKOCTI 3 BpaxyBaHHSIM TepTs OeperiB BTOMHOI Tpi-
muHU. [ToOynoBaHo AiarpaMu KOHCTPYKIIIHHOI MIITHOCTI Ta MiATBEPAMKEHO TiIOTE3Y MiJBH-
IIEHHS TIOPOTiB BTOMU B YMOBaX 3CYyBY i3 MiZIBUIIEHHSM I'PaHMII TUTMHHOCTI cTam 65T .

PE3FOME. TlocTpoeHO KMHETHYECKHUE AUarpaMMbl YCTAJTOCTHOTO Pa3pyILEHHs CTalu
651" mpu nonepevyHoM CIBHUre TOCIE Pa3IMYHBIX TepMOOOpPabOTOK B AMANa30HE CKOPOCTen
pocTa YCTaJIOCTHOW TPEIIUHBI B 6 TIOPSIKOB C MCIONB30BaHHEM KO3(h(UIMECHTa UHTCHCUB-
HOCTH HaNpsDKEHUH Ui OLEHKU HAaIpsHKEHHO-1e()OPMUPOBAHHOTO COCTOSTHHSI B OKPECT-
HOCTH €€ BCPULIWHEI. OHpC}ICJ’ICHBI OCHOBHBIC U JOINOJHUTEIBHBIC XapaKTCPUCTUKH MUK~
YEeCKOW TPEIMHOCTOMKOCTH C YYE€TOM TPEHUs OeperoB yCcTaaoCTHON TpeluHbl. [locTpoeHs
JuarpaMMbl KOHCTPYKLIMOHHOW IIPOYHOCTH U IOATBEPKJEHA TMIIOTE3a IOBBIIIEHUE I1OPO-
TOB YCTAJIOCTH B YCJIOBHSAX CIBHTa C IMOBBIIIEHHEM Ipefiesia TeKyuecTH cTainu 651

SUMMARY. Fatigue crack growth rate curves for 65I" steel after various heat treat-
ments in the rate range of 6 orders using the stress intensity factor for estimation of stress-
strain state in the process zone of the transverse shear fatigue crack tip were plotted. The
basic and additional fatigue crack growth resistance characteristics were determined taking
into account the fatigue crack edges friction. The structural strength diagrams were plotted,
and the hypothesis of the fatigue thresholds increase in the terms of displacement with the
yield stress growth of 65T steel was confirmed.

Kharchenko Ye. V., Student O. Z., and Chumalo H. V. Influence of 17T'IC steel
degradation on its properties after service on the main pipeline.............ccocceeeveeenen. 72

PE3FOME. TopiBusiHo ctans 1711 C y BuxigHoMy craHi Ta micis 40 pokis ii excrurya-
Talii Ha MaricTpaJbHOMY Ta30roHi 32 MEXaHIYHHMHU Ta KOPO3IMHUMH XapaKTEePUCTUKAMH.
[liaTBepmKEHO HU3BKY YYTIMBICTh A0 EKCIUTyaTallidHOI nerpajaiii XapakTepHCTHK Mill-
HOCTI Ta MOYJISl IPYKHOCTI CTaJi 1 3HAYHO BHUIIY — XapaKTEePUCTHUK UIACTUYHOCTI. BusiB-
JICHO HW)KYY OMIPHICTh KOPO3ii eKCILTyaToBaHOi cTaii (MOPIBHIHO 3 HEEKCIUTYyaTOBAHOIO),
Tpajii€HT 3a HIBUAKICTIO KOPO3ii K, 1 0 TOBIIMHI CTIHKU TpYyOU (3HaYeHHs K, MaKCHMaJlb-
He 0171 BHYTPIITHBOI TOBEPXHI TpyOn), 1 1o ii mepumerpy (IBHAKICTh KOPO3ii MaKcHMaIb-
Ha B JTOHHIHM 9acTuHi TpyOm). Ha 3mamax 3paskiB eKkcIuryaToBaHOI TpyOH mOOIU3Y ii BHYT-
PILIHBOT TOBEPXHI BUSBJICHO JOKAIBHI JUISHKA 3 HEUITKHM (pakrorpadivHuM penbedom,
AKi 3a3BUYAN CHPHUMHSIOTH MOBEPXHEBI IUTBKH. [X BBaXKAalM 3a 03HAKY PO3MOPOIIEHOI T10-
LIKOJIKEHOCTI BHACIZIOK (DOPMYBaHHS KOPO3IMHUX YIIIKOKEHb BCEPEANHI CTIHKH TPYOH.

PE3IOME. Cpasamiu ctans 171'1C B ucxomHom coctossHuM 1 nocie 40 neT ee 3Kc-
IUTyaTaliy Ha MarucTPaJbHOM Ta30IpPOBOJIE 38 MEXaHHYECKUMHU M KOPPOSHOHHBIMHU XapaK-
TepucTHKaMH. [10ATBEp)KAEHO HU3KYIO YYBCTBHTEIBHOCTh K IKCILTYaTallMOHHOW Jierpaja-
LMW XapaKTEePUCTHK MPOYHOCTH W MOIYIIS YIPYTOCTH CTajH M 3HAYUTEIBHO Ooiee BHICO-
KYI0 — XapaKTepUCTHK IacTudHocTH. OOHapyxunu Oojee HU3KYIO COMPOTHBISIEMOCTHh
KOPPO3UH 3KCIUTyaTHPOBAHHOM CTaNM, TPaIMeHT CKOPOCTH KOPPO3HH K, Kak MO TONIIMHE
CTEHKHU SKCIUTYaTHPOBAHHOW TPYOBI (MakCHMallbHOE 3HAYCHHE JOCTUraeTcsi y BHYTpPEeHHEH
TTOBEPXHOCTH TPYOBI), TAK U 1O €€ IepuMeTpy (MakCUMaabHOE 3HaYEHIE — B METallIe JIOH-
HOU "actH TpyObl). Ha m3momax o0pas3moB mx meramia BOJIM3U BHYTPEHHEH ITOBEPXHOCTH
SKCIUTYaTHPOBAaHHON TPYOBI OOHAPYKHIIM JOKaJbHBIC YJACTKH ¢ HEUSTKUM (hpaxTorpadu-
yeckuM penbedoM. CHIKEHHE YeTKOCTH OOBIMHO OOYCIIOBJIEHO NMOBEPXHOCTHBIMH IUICH-
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KaMU. DTH yJ9aCTKH U3JIOMa CUHUTAIIHN JIEMEHTaMH PACCESHHOM MOBPEKAEHHOCTH, C(HOPMH-
POBaHHOW KOPPO3MOHHBIMH IIPOLIECCAMH B TIIyOMHE CTEHKH TPYOBI.

SUMMARY. The mechanical and corrosion properties of the 17I'1C steel in virgin
state and after 40 years of its operation on main gas pipeline were compared. The low
sensitivity of steel strength characteristics and modulus of elasticity to in-service
degradation, and sufficiently higher ductility characteristics were approved. The lower
corrosion resistance operated steel, the gradient of the corrosion rate K, across the
thickness of pipe wall (the maximum value is reached near the inner surface of the tube),
and along its perimeter (the maximum value is attained in the metal from bottom of tube)
were found. The local areas at the specimens fracture surfaces near the inner surface of the
exploited pipe with illegible fractography relief usually caused by the surface films were
revealed. These regions of fracture surfaces were considered as scattered damage elements,
formed by corrosion damages in the bulk metal of the tube wall.

Andreikiv O. Ye., Nykyforchyn H. M., Shtoiko I. P., and Lysyk A. R. Assessment
of residual lifetime of oil pipes with outer surface corrosive mechanical
crack under oil laminar flow and reusable hydroblow ............cccccveievriieeeiciieeeinennn. 80

PE3FOME. 3anporioHOBaHO pPO3paxyHKOBY MOJIENb JUIsI BU3SHAYCHHS 3aJIMIIIKOBOTO pe-
cypcy TpyOu Ha(TONPOBOAY 3 30BHIIIHBOK OBEPXHEBOI KOPO31HHO-MEXaHIYHOK TPIIH-
HOIO 32 JIaMiHapHOTO MOTOKY Ha(TH i GaraTopa3zoBuX TiIpOyAapiB, B OCHOBI SKOi — paHille
PO3pO0IIeHNI eHEepreTHIHUI TAXIT T OCIIDKEHHS CIIOBITBHEHOTO TOIIMPEHHS TPIIIHH,
MOJIENb MPUKJIaJaHHs IMITYJIbCHUX HABaHTaKEHb 1 0a30BI MEXaHI3MHU MOIIUPEHHS KOPO3iii-
HO-MeXaHIYHOT TPIMHH. 3 AOMOMOrOI0 MOJIENI BUBYEHO 3aJISKHICTh 3aJIMIIIKOBOTO PeCcyp-
cy Tpyou HadTonpoBoy 3i crani X60 Bij KiJbKOCTI B Hil TiIpOYAapiB.

PE3FOME. TlpennoxeHa pacueTHas MOJEIb AJIsl ONpeeieHUsl OCTaTOYHOr0 pecypca
TpyOBbI HE(TEIIPOBOA C BHEIIIHEH OBEPXHOCTHOM KOPPO3MOHHO-MEXaHUYECKOW TPEIHHOM
IpH JJaMUHAPHOM IIOTOKE HE(TH M MHOTOKpPaTHBIX rHapoyaapax. B ee ocHoBe — paHee pas-
pabOoTaHHBIN SHEPreTHYECKUH TOAXO0 IJIs HCCIEA0BAaHNS 3aMEIICHHOT0 PacpOCTPaHEHHS
TPELMH, MOZEIb IPUIIOKEHH UMITYJILCHBIX HarpYy30K 1 0a30BbIe MEXaHU3MBI PacIpoCTpa-
HEHUsI KOPPO3HOHHO-MEXaHN4eCKoH TpeliuHbl. C MOMOIIbI0 MOJEIN HCCIEIO0BAHA 3aBH-
CHMOCTh OCTaTOYHOr0 pecypca TpyObl HedTernpoBoaa u3 cramu X60 oT KomuuecTBa B Hel
THIPOYyJapoB.

SUMMARY. The calculation model to determine the residual lifetime of the pipeline
with outer surface corrosion-mechanical crack under the laminar flow of oil and reusable
hydroblow is proposed. The model is based on energy approach to investigation of slow
crack propagation previously developed by authors, model of pulse load application and the
basic mechanisms of the corrosion-mechanical cracks growth. On the basis of the model the
dependence of the residual resource of X60 steel oil pipes on the amount of water hammer
is studied.

Czaban J. and Kaminski Z. 1dentification of mechanical properties of compound
feeds for modelling the processes of thickening and compaction...............cccccueeenee.. 89

PE3IOME. OtpumaHo GOpMyIH IS pOo3paxyHKy HaIpyXeHb 1 medopmamiid mig gac
VIOUTPHEHHS MaTepiaiiB POCIMHHOIO IMOXOMKEHHA. MaTeMaTidHa MO I[HOT0 TPOIECy
IPYHTYETBCS HAa YMOBi INTACTUYHOCTI [piHAa 3 BUKOPHCTaHHAM (YHKILI IOPYBAaTOCTI, a Ta-
KOX 3aKoHiB TepTst Kynmona—AmonTtona i [Ipararis ans mopyBaTux MartepianiB. UuciaoBuit
aHaJi3 1 HOoro eKCepruMeHTANbHY Bepr(iKaIlilo BUKOHAHO TS YIIUTPHEHHS POCIUHHOL CY-
Mimi B 3aKpuTiit kKamepi. HeoOXiaHi i 1I-0ro MexXaHIvHI CTalli MaTepiay iIeHTu(iKoBaHO
3a JIOTIOMOTOF0 YHCIIOBHX METOMIB i PiBHSHP HENIHIHHOI perpecii, mo OMUCyrOTh TUCK Ha
TpecH.

PE3IOME. Tlony4yensl GpopMyIsl Ui pacdeTa HANpsDKCHUH U nedopMaruid mpu yii-
JIOTHEHUH MaTepHajoB PACTHTEIHHOTO MPOWCXOXKJCHMS. MareMaTinieckass MoJeNb 3TOTO
nporecca 0azupyeTcss Ha YCIOBUH IUIACTUYHOCTH ['pHHA ¢ Mcnonb30BaHuEeM (YHKIUH T10-



pHUCTOCTH, a Takxke 3akoHOB TpeHusi Kynona—Amonrtona u IlpanaTis ans mopucTeiX Marte-
puaiioB. YHCIIEHHBI aHAIM3 U €T0 SKCIICPUMEHTAIBHYIO BEpU(UKAIMIO BEITIONHEHO IS
VIUIOTHEHUS PACTHTEIBHON CMECH B 3aKpBITOH kamepe. HeoOXomuMeble UTst ’TOr0 MEeXaHH-
YECKHE MTOCTOSIHHBIC MaTepHana HICHTU(PHUIIMPOBAHO C ITOMOIIBI0 YHUCICHHBIX METOJIOB U
YpaBHEHUHN HEIMHEWHOU PErpeccuu, OMUCHIBAIONINX JIaBJICHHE Ha MPECCHI.

SUMMARY. Physical relationships for the analysis of stress and strain in modeling of
compaction process of materials of vegetable origin with properties of plasticity are described.
The study is based on the yield condition formulated by Green. The analysis uses the basic
functions of porosity and the Amontons—Coulomb and Prandl laws of friction for porous
materials. The experimental and theoretical tests of fodder mixture compression are
performed in a closed chamber. The identification of material constants is made by the
numerical methods and nonlinear regression equations describing the pressure on the
stamps of the chamber.

Topczewska K. Influence of friction power on temperature during braking....................... 96

PE3IOME. 1151 TphOX €KCHIEPUMEHTAIBHHUX 3aJISKHOCTEH, SIKi OMUCYIOTh 3MiHY ITHTO-
MOI MOTY>KHOCTI TepPTs 3 4acOM TaJbMyBaHHA, OOYA0BaHO TOYHI PO3B’SA3KU BiNOBIAHHUX
TEIUIOBUX 3aja4 TepTs. Jist uporo Bukopucrtano ¢popmyny Jroramerns ta BiIOMUiA aHami-
TUYHUH PO3B’ 30K OMHOBUMIPHOI KPaioOBOi 3a/1aui TEILIOMPOBITHOCTI /11 ABOX HAIiBOOME-
JKEHUX TIUI 33 CTaJol MOTY)KHOCTI TepTsl Ha TMOBEpXHI KOHTakTy. [IpoimocTpoBaHo 3acTo-
CYBaHHSl OTPUMaHMX PO3B’SI3KIB JI0 MOJIEIIOBaHHS (PPUKIIHHOrO HarpiBaHHS TPHOOCHUCTEMH
HakaiKa—ucK. J{ociipkeHo BILIMB BUOpPaHMX 4YacOBUX MPOQUTIB MOTYKHOCTI TEpTs Ha
posmoain temneparypu B 4yaByHHoMy (UHMX) nucky Ta Hakmazii, BUTOTOBIIEHIN 3 peTi-
Hakcy ®M—-16J1.

PE3FOME. J1ns Tpex 3KCIIEpUMEHTANbHBIX 3aBUCUMOCTEH, OMHUCHIBAIOIINX N3MEHEHNE
yIAENbHOM MOIIHOCTH TPEHUsI CO BPEMEHEM TOPMOXKEHUS, ITOCTPOEHBI TOUHBIE PEICHUS
COOTBETCTBYIOLIMX TEIUIOBBIX 3aaa4 TpeHus. [Ipu aToM ucnons3oBano Gopmyiy droramens
U U3BECTHOE aHAJIUTHUUYECKOE PEIICHHE OJHOMEPHOH KpaeBoi 3aJaul TEIUIONPOBOIHOCTU
JUIS IBYX TIOJyOIpaHWYEHHBIX TeJl MPU MTOCTOSHHOM MOIIHOCTU TPEHHs Ha MOBEPXHOCTHU
KoHTakTa. [lokazaHO, YTO Ha OCHOBAaHMM IOIYYEHHBIX PELICHHMH MOXHO MOJEIHPOBATH
(pUKLMOHHOE HAarpeBaHHEe TPHOOCHCTEMBI HakIaaka—mucK. lcciemoBaHO BIHMsAHHE
BBIOpaHHBIX BPEMEHHBIX PO uied MOIIHOCTH TPEHUsI Ha paclpeeneHue TeMIepaTypsl B
yyryHaoM (UHMX) aucke u Hakj1ajke, U3rOTOBIEHHON U3 peTuHakca OM—16JL

SUMMARY. For three experimental dependences describing variation of specific
power of friction during braking, the exact solutions of the corresponding thermal problems
of friction were obtained. In this case we use the Duhamel formula and known analytical
solution of one-dimensional boundary-value problem of heat conduction for two semi-
infinite bodies at a constant specific power of friction on the contact surface. It is shown
that on the basis of the obtained solutions a frictional heating process in a tribosystem pad—
disc can be modelled. The influence of chosen temporal profiles of the specific power of
friction on the temperature distribution in the cast-iron (YHMX) disc and the retinax FM—
16L pad has been investigated.

Moshchenok V. I., Lalazarova N. O., Moshchenok A. V., and Demchenko S. V.
Evaluation of materials nanohardness by the spheroconical indenter...................... 102

PE3IOME. Po3po0iieHO TeOMETpUYHy 1 MaTeMaTWYHy Mojeni mipamian bepkoBuua,
SIKI Tal0Th MOXIIMBICTD 3aJIC)KHO BiJI BEIMYMHN 3HOCY i1 BEPIIMHU KOPEKTHO BUMIPIOBATH
TBEPHAICTh y HaHOJiama3o0Hi. BcTaHOBIEHO, MO CHEpPOKOHIYHNUM iHAEHTOPOM MOXKHA 3
OLUTBIIIOI0 TOCTOBIPHICTIO BU3HAYATH XapaKTep 3MiHU MOBEPXHEBOi 1 00 €MHOI TBEpAOCTI
3aJIe)KHO BiJl HABAaHTAXXCHHS IIiJ] Yac iHICHTYBaHHS €TaJOHHUX Mip TBepaocTi. Excrepu-
MEHTAIIFHO BUSBIICHO IPSMUH 1 3BOPOTHHN pO3MIipHI e(heKTH 3a X BUMipIOBAHb.

PE3IOME. Pa3paboTaHel TeOMETpHUYECKass M MaTeMaTHUeCKas MOJAETH ITHPaMFUIIBI
bepkoBuya, mo3BOJSAIOLUIME B 3aBUCUMOCTH OT BEIMYHUHBI M3HOCA €€ BEPIINHBI KOPPEKTHO



W3MEpSATh TBEPIOCTh B HAHOAMAIA30HE. Y CTAHOBJIEHO, YTO C(HEPOKOHMYECKUM HHIIEHTO-
POM MOXKHO C OOJBIIEH OCTOBEPHOCTHIO OIPEAEITATh XapaKTep M3MEHEHHUS TIOBEPXHOCT-
HOHM 1 00BbEMHOM TBEPIOCTH B 3aBUCHMOCTHU OT Harpy3KH MPH WHICHTUPOBAHUH 3TAIOHHBIX
Mep TBEPAOCTH. DKCIEPUMEHTAIBHO BBISBICHBI IIPSIMOI M 00paTHBIA pa3MepHbIe 3P dexTs
IIPU JAHHBIX U3MEPEHUAX.

SUMMARY. The geometric and mathematical models of the Berkovich pyramid have
been developed that allow, depending on the wear rate of its vertex, to measure correctly
the hardness within the nanorange. Applying the spheroconical indenter for the nanorange,
the nature of changing surface and volumetric hardness depending on loading during inden-
tation of hardness standard measures, can be determined with high precision. The direct and
inverse size effects under these measurements have been established experimentally.

Ledovskykh V. M. and Levchenko S. V. Electric-mechanical method
for the preparation of steel surfaces by galvanized brush..............cccccvveviieiinnnn.n. 109

PE3FOME. JlociiKeHO BIUTUB €JIEKTPOICKPOBOI MEXaHIYHOI 0OPOOKH CTali TUCKOBH-
MU 00EpPTOBUMH HIITKAMH Yy IMO€AHAHHI 3 MOAAYEI0 MaCTHIBHO-OXOJIOMKYBAIBHHUX PiJIMH
(MOP-HAY) 3 noBepXHEBO-aKTHBHUMH Ta 1HIOYBaJbHUMH CKJIATHUKAMK CHHEPTIUHOT dil
Ha eJIEKTPOXIMiYHYy 1 KOpO3iiiHy MOBENIHKY CTalli, €HepreTH4YHi BUTPATH MpOIECcy Ta 3a-
XHCHI BJIACTHUBOCTI JIako(hapOOBUX MOKPHBIB. 3alPONOHOBAHO 3aCTOCYBaHHS OI[MTHKOBaHUX
HIITOK, 110 Aa€ 3MOT'Y OJTHOYACHO 3 0OPOOKOIO CTalli OTPUMYBATH Ha 11 MOBEPXHI Zn-TpOTeK-
TOPHI OCepeNKH, SIKi MiJBHUIIYIOTh KOpO3iiiHy TPHBKICTh METaly, a TaKOX MOJIMIIYIOTh
a/Ire3iro Ta 3aXMCHI BIACTHBOCTI Jako(papOOBUX MOKPHUBIB.

PE3FOME. ViccnenoBaHO BIUSIHHUE JICKTPOUCKPOBOM MEXaHHUUECKOW 00pabOTKH cTa-
JIA TUCKOBBIMH BPAIIAIOUIMMHUCS IIETKAMH B COYETAaHUH C MOAadeii CMa304HO-0XJIaXIaro-
mmx sxuaroctet (COXK-HAY) ¢ moBepXHOCTHO-aKTUBHBIMH M MHTHOUPYIOIIUMHU COCTaB-
JISIOIIMMHU CHHEPTHYECKOTO BO3JEHCTBUS HA AJIEKTPOXUMHUECKOE U KOPPO3UHHOE TOBE/Ie-
HHE CTaJM, SHEPreTHYecKHe 3aTpaThl IMpOoIecca M 3aIlUTHBIE CBOMCTBA JIAKOKPACOYHBIX
HOKPBITHH. [IpennoxeHo mpuMeHeHrne OMHKOBAHHBIX IIETOK, YTO ITO3BOJISIET OHOBPEMEH-
HO ¢ 00palOTKO# cTaiu, MoNy4aTh Ha €e MOBEPXHOCTH ZNn-IPOTEKTOPHBIE OCTPOBKH, KOTO-
pBI€ MOBBIIIAIOT KOPPO3HOHHYIO CTOMKOCTh METallIa, a TAKKe YIy4IIaloT aAre3Hio U 3aIuT-
HbIE CBOMCTBA JIAKOKPACOYHBIX TOKPBITUH.

SUMMARY. The influence of steel surfaces electrical discharge by disc rotating brushes
machining using cooling-lubricating fluid (CLF-NAU) with surfactants and inhibiting
components of synergistic action on electrochemical and corrosion behavior of the steel,
energy costs of the process, and protective properties of painting coatings is investigated.
Machining by galvanized brushes simultaneously with steel processing to obtain Zn-pro-
tective sites on its surface is suggested. Such protective sites increase corrosion resistance
of metal during its storage between operating, and improve adhesion and protective proper-
ties of lacquer paint coatings.

Shvabyuk V. 1., Matkova A. V., Luniov S. V., and Shvabyuk V. V. The method
of shear modulus determination for n-Ge and n-Si single crystals ..............ccce...... 115

PE3FOME. OtpuMaHO BUpa3u Ui PO3PaxXyHKy MOJAYJIB 3CYBY OJHOBICHO AehopMo-
BaHMX MOHOKpHCTaNiB n-Ge Ta n-Si. B OCHOBiI 3ampomoHOBaHOIO0 METOAY — MEXaHi3M
TIePePO3IOILTY ENEKTPOHIB MK MiHIMyMaM¥ 30HHU TPOBITHOCTI TEPMAaHII0 Ta KPEMHIIO i
yac OJHOBiCHOI JedopMariii CTUCKY B3IOBX KpucTaitorpadigaux Hanpsamkis [111] a [100].
3 ypaxyBaHHSAM OJAEp)KaHUX BHpPAa3iB Ta EKCIICPUMEHTAJIbHHUX PE3yIbTaTiB BUMipIOBAHb
MTO3I0BKHBOTO T’ €300IT0PY IS IIMX MOHOKPHUCTAJIIB BU3HAUYCHO MOAYIIi 3CYBY.

PE3IOME. TlomydeHbl BRIpaXKSHHUS TSI OTIPEIEIICHUST MOIYJIEH CABUTa OJJHOOCHO Je-
(hopMupoBaHHBIX MOHOKpHCTAILIOB n-Ge u n-Si. B 0CHOBE TpeAnoKeHHOro MeToa — Me-
XaHU3M TIepepepactpeneleHUs] SIEKTPOHOB MEXIYy MHHHUMYMaMH 30HBI ITPOBOIUMOCTH
TepMaHUsI ¥ KPEMHUS TIPHU OJTHOOCHOH JlepopManyil cxKaTHst BJIOJIb KPUCTAIUIOrpadIecKnux
Hanpasnennii [111] n [100]. C ygeToM moiydeHHBIX BBIPRKEHHH M PE3YIIBTaTOB H3MeEpe-



HUN TPOAOJIBHOTO MBE30CONPOTUBIEHUS AJISl 3TUX MOHOKPUCTAIIOB OMNpEENIEHb MOAYIU
CIIBUTA.

SUMMARY. The expressions for the calculation of the shear modulus for n-Ge and n-
Si single crystals are obtained by solving the equations of the electrical conductivity for
uniaxially deformed n-Ge and n-Si. The mechanism of electrons redistribution between the
conduction band minima of germanium and silicon implemented under uniaxial compres-
sive deformation along the crystallographic directions [111] and [100] respectively is the
basis of the proposed method. The shear modulus for single crystals of n-Ge and n-Si are
defined taking into account the obtained expressions and experimental results of longitu-
dinal piezoresistance measurements.

Shopa T. V. Vibration of orthotropic doubly curved panel with sets of cut-outs
and inclusions of arbitrary configuration ..............ccoecveeeeviiieeeinciiee e 121

PE3FOME. Y Mexax yTOYHEHOI MOJENi, sika BpaxoBye Ac(opMalliio MONepeaHOro
3CyBY, MOOYJOBaHO PO3B’S30K 3aja4i MPO yCTalleHi KOJMBAaHHS OPTOTPOITHOI MaHesi Io-
JBIfHOI KPUBUHM 3 MHOKMHAMHU OTBOPIB Ta aOCOJNIOTHO >KOPCTKUX BKIIIOYEHb JOBUIBHOT
reoMeTpuYHOI (hOpMH, Opi€HTAI] Ta PO3TalllyBaHHs, 3 PI3HUMU TUIAMU 3’ €THAHb 3 MAHEJ-
mo. J{ocnipkeHo mocTynansHUN pyx BKIIOYEHb Y HOPMAJIBHOMY HANPSIMKY JI0 CEPEeIUHHOT
MIOBEpXHI MaHei, Jie 30BHIIIHS MeXa € CKJIaJHOI reoMeTpuuyHol KoHdirypauii. Po3risaayro
Pi3HI rapMOHIYHI B 4aci KpaioBi YMOBH SIK Ha 30BHILIIHIA MEXi IaHesl, Tak 1 Ha KOHTypax
oTBOpiB. P0O3B’s130k MOOYIOBaHO HA OCHOBI HETIPSIMOI'O METO/ly I'PAaHUYHUX EIeMeHTIB. Bu-
KOPHMCTaHO CEKBEHI[ANBHUA MiaxXix 10 300pakerns (ymkuii Ipina. [urerpanchi piBHAHHSA
PO3B’A3aHO METOAOM KOJIOKALIiii.

PE3IOME. B pamkax yTOYHEHHOW MOJIENIH, YYMTHIBAIOIIEH Jedopmaluio momeped-
HOT'O CABUTa, IIOCTPOSHO peLIeHHe 3a1a4i 00 YCTAHOBUBIIMXCS KOJIEOAHHUAX OPTOTPOIHOMN
NIaHeNI JIBOMHOW KPUBU3HBI C MHOXXECTBAMH OTBEPCTHH M aOCONIOTHO KECTKHX BKIIOYE-
HHI TIPOU3BOJIBHOM reoMeTpruecKkoi popMbl, OpUeHTalIMU U pacnonoxenus. VccnenoBano
HOCTYyNAaTeIbHOE IBMKECHHE BKIIOUCHUI B HOPMAJIbHOM HAlpaBJICHUM K CPEIHEH MOBepX-
HOCTH TTaHEJH, IJIe BHEIIHASA IPaHNIA UMEET CIOKHYIO T€OMETPUUYECKYI0 KOH(Uryparmio.
PaccMoTpeHs! pa3Hble FTapMOHUYECKHE BO BPEMEHU KPaeBbI€ YCIOBUSI KaKk Ha BHEITHEH Ipa-
HULIE NAHEIH, TaK ¥ Ha KOHTYpax OTBepCTUH. PelieHne mocTpoeHO Ha OCHOBE HENPSIMOI0
METOo/la TPAaHUYHBIX 3JIEMEHTOB. VICIONB30BaHO CEKBEHLIMANIBHBIN MOIX0 K H300pakeHNIO
¢ynkmii ['puna. MIHTErpasibHble ypaBHEHHS PEIIEHO METOIOM KOJUTOKAI[HH.

SUMMARY. In the framework of the refined theory, which takes into account trans-
verse shear deformation, the solution of the problem on the steady state vibrations of the
orthotropic doubly curved panel with the sets of cutouts and rigid inclusions of the arbitrary
geometrical form, orientation, and location is constructed. Inclusions have different types of
connections with the panel. The case of the translational motion of the inclusions along the
normal direction to the middle surface of the panel is investigated. External boundary of the
panel is of complex geometrical configuration. Different harmonic in time boundary
conditions are considered both on the external boundary of the panel and on the contours of
the cutouts. The solution is built on the basis of the indirect boundary elements method. The
sequential approach to Green’s functions representation is used. Integral equations are
solved by the collocation method.

Hrytsyna O. R. The effect of near-surface inhomogeneity on propagation of SH
Waves N 1SOtropic MALELIALS .....eeiuviiieeiiiii et 128

PE3IOME. Tloka3zaHo, 0 y MeXKaX JiHIITHOT KOHTHHYaJIhHOI HETOKAJIFHOTO THITY TEO-
pii mpyXHOCTI, sIKa BPaxOBY€E B3a€MO3B 30K JePOpMYBaHHS 3 JIOKAJTHHUM 3MIIIEHHAM Ma-
CH, MOXKHA OIMCATH ITONIMPEHHS HEIUIOCKUX ITOBEPXHEBHX 3CYBHHX XBWIb (SH XxBHIE) B
i30TporrHOMY miBIIpocTOpi. KitacuuHa Teopis MpyKHOCTI HE mependadae iCHyBaHHS TaKHX
XBWIIb. BOHH MOXYTh TIOIITMPIOBATUCS Y MIBIPOCTOPI, SKIIO 331aqy (POpMyIIOBATH y Me-
XKax Teopil HPYKHOCTI, sIKa BPaxOBY€ TEH30PHY NPHPOAY JIOKAJBHOTO 3MIIIEHHS MacH.



HamnpyxeHo-nedopmoBanmii cTaH Takoro KOHTHHYYMY XapaKTepH3yIOThb TEH30pH Jedop-
Malii Ta HaBeJIeHOi MacH, Ki € He3aJIKHUMHU BETMIMHAMH.

PE3FOME. Tloka3zaHo, 4TO B paMKax JHUHEHHON KOHTHHYaJbHON HENOKaJIbHOTO TUMA
TEOpUH YIPYTOCTH, YUUTHIBAIOMIEH B3aUMOCBS3b Je(hOPMUPOBAHUS C JOKAILHBIM CMeIle-
HUEM MAacChl, YAaeTcsd ONHUCaTh PaclpOCTPaHEHHE HEIIOCKUX MOBEPXHOCTHBIX CIABUTOBBIX
BOJH (SH BONH) B M30TpoNnHOM HonynpocTpaHcTBe. Kiaccuueckas Teopus ynpyroctu He
JIOITyCKaeT CYIIECTBOBAHUSA TaKUX BOJIH. YTIOMSHYTHIE BBIIIE MTOBEPXHOCTHBIE BOJHBI MO-
I'YT PaclIpoCTpaHATHCS B IOIYIPOCTPAHCTBE, €CIM 3afady (OpMYyIHpOBaTh B paMKax
TEOPUH YIPYTOCTH, YUUTHIBAIOIIEH TEH30pHYIO INPHUPOAY JIOKAIBHOTO CMEIEHHUS MAacChI.
HanpspkeHHO-1€(OpMHUPOBAaHHOE COCTOSIHUE TAaKOI'0 KOHTHHYYMa XapaKTepH3YIOT TEH30PbI
nedopManuy 1 HaBeIGHHOW MaccChl, SIBJISIFOLIMMUCS HE3aBUCHMBIMU BENNYNHAMHU.

SUMMARY. The existence of anti-plane surface shear wave motions (SH waves) in an
isotropic half-space is possible within the framework of a linear continuum non-local
theory of elasticity, which takes into account coupled fields of deformation and local mass
displacement. Such SH surface waves are not predicted by the classical theory of elasticity.
It is shown that the above-mentioned surface waves may exist in a half-space if the problem
is analyzed by the theory which assumes the tensorial character of the local displacement of
mass. The stress-strained state of such continuum is characterized by independent strain
tensor and tensor of induced mass density.

Kindrachuk M. V., Volchenko D. A., Volchenko N. A., Stebeletska N. M.,
and Voznyi A. V. Influence of hydrogen on wear resistance of material
in a friction pair of braking device..........cooviiiiiiiiiiiie e 135

PE3IOME. Onucano MeToA i 3aco0M IPOMUCIOBUX JIOCHIDKEHb Map TEePTsl CTPIuKO-
BO-KOJIOZIKOBHX TajbM OypOBHUX JI€0iJIOK, sIKi OJIOKYIOTh BHIIJICHHS BOJIHIO 31 CTasieBOl
HOBEpXHi 000y IIKiBa CIEKTPUYHUM IOJIEM 3 OJHONMEHHHMH MO3UTHBHHMH 3apsiiaMu,
SIKi OOMEXKYIOTh PyX 10HIB BOJIHIO.

PE3FOME. Onucan MeToj MPOMBIIUICHHBIX HCCICAOBAHUN Iap TPEHHUS JICHTOUHO-
KOJIOMOYHBIX TOPMO30B OYPOBBIX JI€OCIOK, MPEAOTBPALIAIONINK BBIICICHHE BOIOPOIA U3
CTaJIBHOM IMOBEPXHOCTH 000/da INKHWBA 3JCKTPHUYECKUM IIOJIEM C OIHOMMEHHBIMH ITOJIO-
KHUTEIbHBIMU 3apsiaMu, KOTOPbIe OrPaHUYHBAIOT JBIXKEHUE HOHOB BOJOPO/IA.

SUMMARY. The method and means of the industrial research of the friction pairs of
band-block brakes of a winch, witch block hydrogen release from the steel surface of the
rim of the pulley by electric field with similar positive charges, which are the limiting
factor for hydrogen ions is described.

Balitskii A. 1., Abramek K. F., Mrozik M., Stoeck T., and Osipowicz T.
Evaluation of hydrogen containing gasses losses during wear
OF PISTON @NZINE ....eeeieiieeeiiiie ettt e e e e et e e e ettt e e enteeeeenneeeeas 142

PE3IOME. 3anporoHOBaHO MOJEIh BTpAaT pOoOOYHX Ta3iB, sSKa BPaxOBYE MPOTHO3Y-
BaHHS IHTEHCHBHOCTI NMPOAYBaHb HAa MiACTaBi OCHOBHMX I1apaMeTpiB IBUTYHA (miaMmeTpa
LOWTIHAPA, KITBKOCTI KUTEIh Ta LWIIHAPIB, KPOKY IIOPIIHS), 3HOIITYBAHHA CHCTEMH IOp-
MICHb—BTYJIKa—IWJIIHAP 32 [ii BOACHBFBMICHHX CEPENOBHIN, a TaKOX BIUTUBY 00EpTOBOI
IIBUIKOCTI KOJIiHBAJIa IBATYHA Ta JAa€ 3MOTY BUSBUTH Pi3HHUIIO iHTEHCUBHOCTI IPOIYBaHb
B cepeaHbpoMy 110 35%.

PE3IOME. TlpennoxeHa MOHeNbh TOTEPh padOYnX Ta30B, YUUTHIBAIOMIAS MPOTHO3M-
pOBaHME HMHTEHCHUBHOCTH NPOAYBOK HAa OCHOBaHHH OCHOBHBIX NAapaMeTPOB IBHIATENS
(mmamerpa IMIMHIpA, KOMMYECTBA KOJNEI M LIMJIMHAPOB, IIara IMOPIIHS), M3HAIIMBaHHS
CHCTEMBI MMOPIIEHb—BTYIKa—LIIJIHHAP MPU JIUCTBUH BOIOPOICOIACPKALINX CpPell, a TaKkKe
BJIMSHHE OOOPOTHOM CKOPOCTH KOJICHBaja JBHTATels, M IIO3BOJSIOMIAS OOHAPYXUThH
pa3HHIly HHTEHCHBHOCTH MIPOILYBOK B cpeaHeM a0 35%.



SUMMARY. The model of service gases losses which considers the prediction of
blow-out intensity, based on the basic geometric engine parameters, such as diameter of the
cylinder, number of rings, number of cylinders, piston stroke, wear of the piston—ring—
cylinder system, and the impact of the engine crankshaft speed, is proposed. It was
observed that even new brands of engines demonstrate differences in the blow-out intensity.
These differences may reach up to 35%, which is due to deviations in the dimensions of
pistons, rings and cylinder bearing surface.
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