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PE3FOME. Po3risiHyTO Jiesiki KOHIETIII] B3aeMO/ii BOJHIO 3 MeTaJllaMH| (3ai3a Ta Horo
CIUIaBIB) 32 yMOB HABAHTAXCHHS Yy BOJHEBOMY CEPEIOBHINI, 30Kpema, iX BOJHEBOTO
okpuxducHHs. L[iif mpoOyieMi NMpUCBIYCHA BeJWMKa KUIBKICTh nociimkeHb [1-10], B skux
3allpONTOHOBAHO pi3HI KOHIENIii-Mozen i OOIPYHTYBaHHS MEXaHi3MIB BOJHEBOTO
OKPHXUCHHS METAJIB. AJie Ha iX OCHOBI HE BIAETHCS 3pO3YMITH IBOICTUH XapaKTep [l BOJHIO
Ha JeopMyBaHHA MeTaliB, TOOTO TOJIETHICHHS IX IUIACTHYHOTO JeOpMyBaHHSA Ta
okpuxucHHSA. ONHCAaHO NEKOTC3WBHY KOHIICIIIIO B3a€MOJIl BOJHIO 3 METAJIOM, Ha IMi/ICTaBi
SKOi MOMHA TMOSCHUTH TMPOIeCH IUacTH(iKyBaHHS MeTaly Ha TOYaTKOBIA cTamii
nehopMyBaHHS, a Wil Yac MoJansInoro nedopMyBaHHSA — i OKpuxueHHs. HaBeneHo ormin
JOCTIDKEHb y 1bOMY HampsMKy HaykoBmiB Dizuko-MexaHigHoro iHcTHTYTY (PMI) im. I'. B.
Kapnenka HAH Ykpainu.

PE3IOME. PaccMOTpeHbl HEKOTOpblE KOHLENLUU B3aUMOJEHCTBUS BOJOpOJA C
MeTauIlaMHu (JKeJie3a M eTO CIIABOB) MPH HATrPY>KEHHWH B BOJOPOJHOH cpejie, B YaCTHOCTH, HX
BOJOPOJHOTO OXpPYNMYHMBAaHUA. OTOH mpoOieMe TMOCBAMEHO OO0NbIIOe KOJMYESCTBO
uccienoBanuii [1-10], Tae MpemIoKeHBI pa3IMYHbIe KOHIEIIIMH-MOJICIH JUTsi 000CHOBAHHSI
MEXaHU3MOB BOJOPOJHOIO OXpyHUMBaHUS MeTawioB. OJHAKO HAa HX OCHOBE HEJb3s
0OBSCHUTH TBOMCTBCHHBIN XapakTep BO3ACHCTBHA BOJOPOA HA IehOpM UpOBAaHHE METAILIOB,
T. €. oOjerdyeHue uX IUIACTHYCCKOTO AeOpMHUpOBaHMA W oxpymumBaHui. OmucaHa
JIEKOTe3MOHHAas KOHIIENLHUS B3aUMOIEHCTBHSI BOJOPOa ¢ METAJIOM, HA OCHOBAaHUU KOTOPOit
MOXHO OOBSCHHTH TPOIECCHl €ro IUIACTHGUIUPOBAHUS Ha HAadalbHOW CTaIUH
nehopMUpOBaHKA, a NMPHU NajbHeimeM neGopMHUPOBaHUM — W OXpymuuBaHHA. [IpuBeneH
0030p uccrenoBaHUi MO 3TOH npobyiemMe yueHbIX PU3HUKO -MEeXaHHUEeCKOT0 HHCTUTYTa uM. [ .
B. Kapnienko HAH Ykpaunsi.

SUMMARY. Some concepts of the interaction of hydrogen with metals (iron and its
alloys) under loading in hydrogen environment, in particular of their hydrogen embrittlement
are considered. A great number of investigations [1-10] deal with this problem in which
different concepts-models for substantiating the mechanisms of metal hydrogen
embrittlement are proposed. However, on their bases it is not possible to understand the
ambiguous character of hydrogen influence of metal deformation that is the facilitation of
their plastic deformation and embrittlement. The cohesive concept of hydrogen-metal
interaction is described, using which it is possible to explain the processes of material
plastification at the initial stage of deformation and during the following deformation — the
embrittlement. A review of the researches into this problem carried out by the scientists of
H. V. Karpenko Physico-Mechanical Institute of the National Academy of sciences is
proposed.



Dmytrakh I. M., Leschak R. L., Syrotyuk A. M., and Lutytskyy O. L.
The influence of bulk hydrogen concentration in metal on peculiarities
of low-alloyed pipeline steel deformation...........cccevveeeiniiccssscee s 16

PE3IOME. Bcranosneno 0COOJIHMBOCTI nehopmyBaHHS HHU3BKOJIETOBAHO1
TpyOOIPOBIAHOT CTali y BOJAHEBOBMICHOMY CEPEIOBHIII 3aJIEKHO Bi 00’ €MHOT KOHIICHTpALLi
BOJIHIO B MeTali. BHsBIEHO Jeske xapaKTepHUCTUYHE il 3HAYCHHS, KOJIH 3MIHIOE€THCS MEXaHI3M
BIUIMBY BOJHIO Ha JepopMyBaHHS CTali: HUXKU€ [[bOTO 3HAUEHHS MaTepian miaacTugiky eTbes,

* . . .
a BHIIC — OKpHXUy€ThCa. 3HadeHHA C_ MOXHA PO3NIAJATH AK BAaXKIUBHI [HXKCHEPHHH

napameTp Uil OLIHIOBaHHS MIHOCTI Ta pyHHYyBaHHS MaTepiajiB i eJleMeHTIB KOHCTPYKILIiH y
BOJHEBOBMICHHUX CEPEJOBHUIIAX, a TAKOXK VIl ONpAILIOBaHHS TEXHOJIOTIH BOoAHEBOI 00poOKU
KOHCTPYKIIIfHUX MaTepiaiB, 00 ONTUMi3yBaTH iX CIy>k00Bi XapaKTCPHUCTUKH.

PE3IOME. YcTtanoBieHbl 0COOEHHOCTH Ae) OpMHUPOBaHUS HU3KOJIETHPOBAHHOK TPy 6O -
OPOBOJHOM CTalM B BOJOPOJCOAEpIXKAlled cpeae B 3aBUCHMOCTH OT OO0BEMHOM
KOHLIEHTPAIL[MH BOJOPOJA B MeTale. BBISIBICHO HEKOTOPOE XapaKIepUCTHUECKOE 3HAUCHHE
9TOH KOHIEHTPALUH, KOT/a H3MEHSETCS MEXaHU3M BIMSHHSA BOJOPOJA Ha e OpMUpPOBaHHE
CTaJIM: HIDKE 3TOTO 3HAYEHHS BOIOPOJ CIOCOOCTBYET MIacTU(UKAINU MaTepHaa, a BhIIIe —

* V3 kv
€ro OXpyHn4nuBaHHUIO. KOHHGHTpaHI/I}O CH MOKHO pacCMaTpUBATh KaK Ba’>KHbIM HHXXCHCPHBIN

napaMeTp Uil OLCHHBAHUS MPOYHOCTH W PAa3pyIICHHS MAaTepHalioB W 3JICMCHTOB
KOHCTPYKUMII B BOJOPOJCOJEPKALIMX Cpefax, a TAKKe MPH CO3JaHUM TEXHOJOTHU
BOJOPOTHON 00pabOTKM KOHCTPYKIMOHHBIX MAaTepPHAJIOB C MENbI0 ONTHMH3AINHA UX
CITy>KC€OHBIX CBOMCTB.

SUMMARY. The peculiarities of strain behavior of pipeline steel depending on
hydrogen concentration in the metal bulk were studied. The existence of some characteristic
value of hydrogen concentration was revealed at which the mechanism of hydrogen
influence changes, namely: below this value the enhanced plasticity (decreasing of the yield

stress value) takes places and above — the hydrogen embrittlement occurs. The value C;

can be considered as an important engineering parameter for strength and fracture
assessment of materials and structural components in hydrogenous environments and also
when creating the technology of hydrogen treatment of materials with the aim of
improvement of their service properties.

Boiko V. M. and Hembara O. V. Calculation of hydrogen redistribution kinetics
IN DIEMELAL JOINTS 1o.vvicececccs et nenas 24

PE3IOME. 3anponoHOBaHO aJrOPUTM PO3B’sI3yBaHHS METOJIOM CKiHYCHHHX CJICMCHTIB
3aJa4i TEIUIONPOBIMHOCTI Ta MU(y3ii BOMHIO 3i 3MIHHUMHU KoediumieHTaMu mudysii i
PO3YMHHOCTI I CTPYKTYpPHO-HEOJHOPITHUX MaTepiayiB. AJropuT™ anpoOoBaHO Ha
NpHUKIaal po3B’I3yBaHHA 3aJadi W1l OIMETadiuHOTO LMIIHAPUYHOTO 3pas3Ka, SKUH, 3TiIHO 31
crangaptoM ASTM Gl146-01, BUKOPUCTOBYIOTH Ui JOCHIDKEHb Ha BOJHEBY CTIMKICTH
OiMeTaniuHuX 3’e€aHaHb. OTPUMAaHO PO3MOALUT KOHIIEHTPAIii BOAHIO Y HMIIHAPUIHOMY 3pa3Ky
3 HAIJIABKOIO BHACIHIIOK OXOJIO/PKSHHS 32 PI3HUX IIBUAKOCTEH MiCIs BACOKOTEMIIEPATypPHOTO
HaBOHIOBaHHS. [loka3aHo, 10 y 30HI CIUIABJIEHHSI 31 CTOPOHH HAIUIABICHHS BUHUKAIOTh 30 HU
HAJpiBHOBAXKHOTO TEPEHACHUYCHHS BOJHEM, 10 MOXXE CHPHYMHHUTH BilIapyBaHHS Ha-
TUIABJICHHSI Bill OCHOBHOTO METay .

PE3IOME. MeTogoM KOHEUHBIX 3JIEMEHTOB pELIeHa 3ajadya TEIUIONPOBOJHOCTH U
mdy3un Bomopona ¢ MepeMeHHBIMH KodddummentamMu mpdy3un u pacTBOPHUMOCTH
BOJOpPOAA I CTPYKTypHO-HEOJHOPOJHBIX MAaTepHaioB. AJTOPUTIM amnmpoOHpOBAHO Ha



npuUMepe peleHus 3a7ad il OMMeETaNIMYecKOoro MUIMHAPUUECKOro o0pasia, KOTOPHIi,
cormacuo crangapta ASTM G146-01, ucnons3yrOT [y HCCICAOBAHUI HAa BOJOPOIHYIO
CTOHKOCTh OMMeETANIMYeCKuX coeauHeHuil. [lomyueHo pacmpenelieHHe KOHIEHTpALUU
BOJOPOJa B LHWIMHAPUYECKOM oOpaslie ¢ HAIlUIaBKOH B pe3yJbTaTe €ro OXIaKICHUS HpH
Pa3HBIX CKOPOCTAX MO CTIe BBICOKOTEM IEPAaTypPHOTO HaBoJOpakuBaHusl. [lokazaHo, 9TO B 30HE
CIUIABJICHHSI CO CTOPOHBI HAIUIABKH BO3HHMKAIOT 30HBI CBEPXPABHOBECHOTO IMEPEHACHIIICHHUS
BOJIOPOJIOM, KOTOPBIE MOTYT ITOBJICYh OTCIANBAHNE HATJIABKA OT OCHOBHOTO METaJlIA.

SUMMARY. The algorithm of numerical solution of the coupled problem of thermoelas-
ticity and hydrogen diffusion with variable diffusion and solubility coefficients for
structural-inhomogeneous materials is proposed. The algorithm was approved on the
example of the problem solution for a bi-metallic cylindrical specimen that, according to the
ASTM Gl146-01 standard, is used for investigations of hydrogen resistance of bi-metal
joints. Hydrogen concentration distribution in the cylindrical specimen with a surfacing as a
result of the specimen cooling with different speeds after high-temperature hydrogenation
was obtained. It is shown that in the welding zone from the surfacing side the regions of
over-equilibrium hydrogen over-saturation appear that can cause the lamination of the
surfacing fromthe base metal.

Savruk M. P. and Kazberuk A. Curvilinear cracks in an anisotropic plane
and boundary transition to a degenerated material.........ccocoveeeeiniciceensecce e 32

PE3IOME. BcTaHOBIEHO 3B’S30K MDK CHUHTYJSIPHUMH IHTETPaJbHUMH DPIBHAHHSAMU
nepmoi OCHOBHOI 3aJadi IUIOCKOiI Teopii MPY>KHOCTI g aHI3OTPONMHOTO Tila 3
KPUBOJIHIMHUMHU TpIIMHAMHU B JOTOMDKHIA Ta OCHOBHIH KOMIUIEKCHHMX IUIOIIMHAX. 3a
JOIIOMOTOI0 TPaHWYHOTO Iepexody MoOyIoBaHO IHTerpaibHi pIBHAHHA 3a7a4i Wit
BUPOKEHOTO AHI30TPOIHOTO CEpEeOBHINA 3 TPIN[MHAMH, KO KOMIDICKCHI KOpeHi
XapaKTePUCTUIHOTO PIBHAHHS KkpaTHi. OTpuMano GOpMyIH 11 BU3HAYEHHS HANPYKEHOTO
CTaHy Ta 3HAXO/DKEHHSA KOC(Qili€HTIB IHTCHCHBHOCTI HAIIPYXEHb y BEpPIIMHAX TPIIIIH Yepe3
PO3B’SI3KH IHTETPAILHAX PIBHIHE.

PE3IOME. YcTaHOBIIEHA CBSA3b MEXK]y CUHIYJSIPHBIMHU UHTETPAJIbHBIMH YPaBHEHUSIMU
HEpBOH OCHOBHOW 3a/a4M IUIOCKOW TEOPHHM YNPYTOCTH U1 aHMU30TPOIHOTO Teyia C
KPHUBOJMHEHHBIMHA TPEIIMHAMH B BCIIOMOTATEILHOH M OCHOBHOH KOMIUICK CHBIX ITIOCKOCTAX.
C moMomp0 TPaHWYHOTO IepexXojia IOCTPOCHBI MHTCTPAJbHBIC YpaBHEHUS 3alaqd Il
BEIPOKIACHHOI AHM30TPONMHON Cpempl ¢ TpeImIMHAMH, KOTAa KOMIUICKCHBIE KOPHHU
XapaKTepPUCTUUECKOTO ypaBHEHUs KpartHble. [losydeHsl GoOpMyssl Uil ONpeleieHUs
HaIpsDKEHHOTO COCTOSIHUSL U KO3((UINEHTOB MHTCHCHBHOCTH HAINpPSDKCHUH B BEpIIMHAX
TPEIIHH Yepe3 PeIICHHUs HHTETPAIbHBIX Y PaBHEHHUH .

SUMMARY. The relationship between the singular integral equations of the first basic
boundary value problem of the plane theory of elasticity for an anisotropic body with
curvilinear cracks in the auxiliary and main complex planes is established. The integral
equations of the problem for degenerate anisotropic medium with cracks are constructed
when the complex roots of the characteristic equation are multiple. The formulas for
determining the stress state and the stress intensity factors at the crack tips in the terms of
the integral equations solutions are obtained.

Andreikiv O. Ye., Skalskyi V. R., Dolinska I. Ya., and Matviiv Yu. Ya.
Determination of the period of subcritical creep crack growth
Dy acoustic emMISSION PAFAMELETS ........cvve v s 41



PE3IOME. BuzHaueHo mnepiof AOKPUTHUYHOTO POCTY TPILIMH HU3BKOTEMIIEpaTypHOI
MOB3y4YOCTI 3a MapaMeTpaMH CHUTHaJiB aKycTHYHOi emicii. Po3po6ieno crnocid moOynoBu
KIHETHYHUX JlarpaM POCTy TAKUX TPIIIUH METOJIOM aKyCTUYHOT eMiCii.

PE3IOME. OnpezeneH nepuoa JOKPUTHIECKOTO POCTA TPEIIUH HU3KOTEMIEepaTy pHOM
HOJ3Yy4YeCTH IO IapaMeTpaM CHUTHAJOB aKyCTH4eckod smuccuu. Paspabotan croco0
HOCTPOCHMS] KHHETHYECKHX JUarpaMM pOCTa TAKUX TPEUMH C MOMOIIBI0 MeToja
aKyCTUYECKOM DMUCCUMU.

SUMMARY. The period of subcritical growth of low-temperature creep cracks is
evaluated by the parameters of acoustic emission signals. The method of construction of
kinetic diagrams of such crack growth using the method of acoustic emission is developed.

Kun P. S., Shtayura S. T., and Lenkovskyi T. M. Evaluation of the stress
intensity factor for transverse shear cracks in a beamspecimen.......c.cccoovovvvveccinnnieenns 50

PE3IOME. 3 BUKOPUCTAHHSIM METOAY CYNEPIO3HUIlIA HANPY KEHUX CTAHIB BCTAHOBJICHO
dbopMyiy st BU3HAUYCHHS KOe(illieHTa IHTEHCHBHOCTI HAMPYKEHb MOMEPEYHOT0 3¢yBy Ky
0aNKOBOMY 3pa3Ky JBOTABPOBOTro mepepidy. ITopiBHAHHS pPO3paxyHKOBHX pe3yJbTATiB i3
TCOPCTHYHUMY, OTPUMAHHUMH paHille METOJOM CKIHYCHHHX CIICMEHTIB, BKa3zye Ha
3aJI0BUIbHY 1X 30DKHICT y IIMPOKOMY Jiana3oHi BITHOCHUX JIOBXKUH TPILIMHHU.

PE3IOME. Vcnonb3yst METOJ CyNeplo3uLuil HaIpsXKEHHBIX COCTOSHUM yCTaHOBJIEHA
dbopmyna s ompeneneHus Kod3((ULIHMEHTa MHTCHCUBHOCTH HANPSDHKEHUN MOMEPEeYHOTro
camgura K; B OamoyHom oOpasine AByTaBpoBoro ceuyeHus. CpaBHEHHE pacyeTHBIX
pe3yNbTATOB C TEOPETHUECKHMH, NOIYyUYECHHBIMU paHee METOJO0M KOHEYHBIX 3JEMEHTOB,
yKa3bIBaeT Ha yJOBIECTBOPUTEIBHYIO UX CXOJMMOCTh B IIMPOKOM AHANa30He OTHOCHTEIBHBIX
JUIVH TPEIHHEL.

SUMMARY. Using the method of superposition of stress states the formula for
determining the stress intensity factor K;; in the transverse shear of I-beam specimen is
established. The calculated results are compared with the theoretical ones previously
obtained by the finite element method, thus indicating their satisfactory convergence in a
wide range of the relative crack lengths.

Banakhevych Yu. V., Dragiliev A. V., and Kychma A. O. Diagnostics
of the stress-strain state of multi-layer ring welded joints of pipelines .........ccccvvvvennnnee 54

PE3FOME. B mexax Teopil 000JJIOHOK MOOYI0BAaHO MAaTEMAaTHYHY MOJICJIb, IO OTHCYE
OCCCHMETPUYHHI HANpyKeHO-IcpOPMOBaHHIA CTaH OaraToIIapOBUX KUTBLIEBHX 3BapHUX
3’eMHaHb TPYO MiJ Ai€I0 JIOKAMi30BaHWX OUIA IIBa 3aJMIIKOBUX HECYMICHHX JAe(hOpMallii.
3aNMIIKOBI HAIIPYIKCHHS BU3HAYAIM HAa OCHOBI PO3B’s3Ky 00EpHEHHUX 33124 TeOPii 000JIOHOK
3 BIIACHUMH HANPYXECHHSIMH Ta EKCICPHUMEHTANbHOI iH(opMalii, oTpuMaHOi METoaoM
cnekn-inreppepometpii. CTBOpEHO NOCTIAHUIBKE YCTAaTKYBaHHS 1 MporpaMHe 3a0e3neueH s,
SIKi JalI0Th MOYJIMBICTh BU3HAUATH 1 BIATBOPIOBATH 3aJIMIIKOBI HAIIPY>KEeHHS B 30Hi Oararto mia-
poBoTO 3BapHOTO 3’¢qHaHHS. HaBeneni rpadiuHi 3aieKHOCTI KOJIOBHX 3aJMIIKOBHUX Ha-
MpY>KeHb BifI BIACTAHi 0 OCI IIBA.

PE3IOME. B pamkax TeopHH 000JI04eK IIOCTPOEHA MaTeMaTHdeckast MOJelb, KOTopas
OTIMCBHIBAET OCECUMMETPHYHOE HAIPSDKEHHO -Ie(OpMUPOBaHHOE COCTOSHHE MHOTOCIOMHBIX
KOJIBIIEBBIX CBAPHBIX COSAMHEHUH TpyO 1O ISHCTBHEM JIOKAIN3HPOBaHHBIX BO3JIE IIBA OCTA-
TOYHBIX HECOBMECTUMBIX Aedopmaruid. OcTaTouHBIE HANPSDKEHUS ONpENesM Ha OCHOBE



peuieHuss 0OpaTHBIX 3aJady TeOpuUHM O0O0OJOYEK ¢ COOCTBEHHBIMH HANpsHKEHUSIMHU C
UCIIOJIb30BAHMEM DKCIIEPUMEHTAIBHOM HMH(POpMAIMK, IOJIYYSHHOH METOJOM CIIEKI-
unteppepomerpur. Co3maHO HCCNeNOBaTeNbCKOE OOOpPYIOBAaHME U IPOTPAMMHOE
oOecreyeHue, JalolMe BO3MOMKHOCTb OINPEAENSTh M BOCIPOM3BOJUTH OCTATOUHBIC
HANpSDKEHHsT B 30HE MHOTOCIOWHOTO CBAapHOTO coequHEHUs. [IpuBeneHs! rpadmueckue
3aBUCHMOCTH KOJIBI[EBBIX OCTATOUHBIX HATIPSDKEHUH OT PACCTOSIHUS K OCH IIBA.

SUMMARY. The mathematical model is built in the frame of the shell theory, which de-
scribes the axial-symmetric stress-strain state of the multilayer circumferential welded joints
of pipes under action of residual incompatible deformations localized near the weld. The
residual stresses were evaluated based on the solution of the inverse problems of the shell
theory with own stresses using the experimental data obtained by the speckle interferometry
method. The experimental devices and software were created that allow the evaluation and
representation of the residual stresses in the area of multilayer welded joint. The graphic
dependences of circumferential residual stresses, depending on the distance from the weld
axis are presented.

Stashchuk M. H. Evaluation of the admissible sizes of faulty fusions
of thin-walled Cell €IEMENTS..........c.coiic e 60

PE3IOME. BcTaHOBIIEHO HampykeHO-neGopMoBaHMi CTaH Ol TeXHOJOTTYHHX
TPIIMHOTIO JIOHUX HEMPOBAPIB y CTUILHUKOBOMY €JeMeHTi. OTpuMano GopmMyIy po3paxyHKy
KOe(QIIi€HTIB IHTEHCUBHOCTI HANPYyXeHb Ui TPIIMHOMOMIOHOTO HEMpoBapy Ta 3HAWIEHO
HOro KpUTHYHY JOBXHHY. BHSBIEHO, 110 HENPOBAapH JOBXKHMHOIO 1O MOJOBHHH TOBIIMHH
CTIHKH €JIeMeHTa He BIUIMBAIOTh Ha MILHICTh CTUTbHUKOBUX BUPOOiB.

PE3IOME. VYCTaHOBIGHO  HAaNPsHKEHHO-IC(OPMHUPOBAHHOE COCTOSHHE  BO3IE
TEXHOJIOTHYCCKUX TPEIIMHOMOJOOHBIX HEINPOBapOB B COTOBOM »3iemeHTe. [lomydena
¢dopmyna pacgera K03()PUINECHTOB HHTCHCUBHOCTH HATIPSDKCHUN IS TPEIHHOIIOJOOHOTO
HENpoBapa U HAIJIEHO €ro KpUTHUYECKYIO WIMHY. YCTAaHOBICHO, YTO HEIIPOBAPHI [UTMHOH 110
TIOJIOBUHBI TOJIIIUHEI CTSHKH AJIEMEHTA HE BIHSIOT HA IPOTHOCTH COTOBBIX H3/ICTHI.

SUMMARY. The stress-strain state at the technological crack-like faulty fusions in a
cell element was established. The formula calculating the stress intensity factors K, for the
crack like faulty fusion was found and its critical length was calculated. It was established
that faulty fusions of the length to half of the wall thickness does not affect the strength of
cellular products.

Onyshko L. Yo., Senyuk M. M., and Bida N. M. Action of nonaxisymmetrical
dynamic loading on the circumferential hole in an elastic infinite plane .........ccccoceue... 69

PE3FOME. OtpuMaHo po3B’sI30K IIOCKOT [UHAMIYHOT 3a/1a4i TeOPil Py KHOCTI PO IO
HEOCECUMETPUYHOTO HaBaHTAXXEHHS Ha KPal KOJOBOTO OTBOPY B HECKIHUEHHIH IUJIOLIHHI.
Jns po3p’s3yBaHHs 3aladi BUKOPUCTAHO MOAU(IKOBAHMNA METO] CKIHUEHHHUX Pi3HHIB 32
gacoM Ta MeToA psniB Pyp’e 3a KyTOBOIO 3MIHHOIO. 3HAWOEHO PO3MOJUT HANpYyXEeHb Ta
YHCJIOBO PO3PAaXOBAHO KOHLEHTPALI0 HANPY>KeHb Ha KParo KOJIOBOTO OTBOPY 3aJI€XKHO Bill
gacy 3a piBBHHUX KoedimieHTiB I[lyaccoHa misi pO3MOIUIEHOTO 32 MEBHHUM 3aKOHOM
HaBaHTAXKECHHS.

PE3IOME. Tlony4deHo penieHne MmIoCKOH TMHAMUYECKOH 3a7a4i TEOPUH YIPYTOCTH O
BO3/ICHCTBUU HEOCECHMMETPHYHOM HAarpy3Kd Ha KPYroBO€ OTBEPCTHE B OECKOHEUHOH IIIOC-
KoCTH. /[l pemieHus 3aJadd HCIOJB30BAaHO MOIMGHUIMPOBAHHBI METOJ KOHEUYHBIX



pasHocTeil 1O BpeMeHM H MeTol psanoB Pypbe mo ymioBoil nepemenHoi. Halineno
pacnpeneneHue Hanps>)KeHUH U MPOBEAEH YUCICHHBIN pacueT KOHLEHTpalluu HalpsHKeHUH
Ha Kpam KPYTOBOTO OTBEPCTUS, HAXOMINIETOCA MOA JAeHCTBHEM pacHpeeleHHOTo 3a
HEKOTOPBIM 3aKOHOM HArpy»KeHHUs, B 3aBUCHMOCTH OT BpPEMEHH [ pas3IMIHBIX
k03¢ punmentos [lyaccona.

SUMMARY. The modified finite difference method with respect to time and the Fourier
series method with respect to the angular variable are used to solve the plane dynamic elas -
tic problem on action of symmetrically located nonaxisymmetrical loading on the circular
hole boundary in an infinite plane. The stress distributions for the assigned problem are
found. The numerical calculation of stress concentration distribution at the hole boundary
depending on time for different Poisson’s ratios and the loading distributed by certain laws
is carried out.

Kryvyy O. F. The interface laminated inclusion in a piece-wise non-uniform
transversally ISOtrOPIC SPACE......coieviceerice et 7

PE3FOME. Po3B’s3aHO B SIBHOMY BHIVIAJI HEOCECHMETPHYHY 3aJady PO KPyrose
MiK(a3He BiaIapoBaHe BKIFOYCHHS B KyCKOBO-0HOPIIHOMY TPaHCBEPCAIbHO -I30 TPOTTHOMY
CEepeloBHILI 3a JOBUIbHOTO HAaBaHTAXECHHA. BCTAHOBIEHO AaCHUMITOTUKH PO3B’S3KIB,
OTPUMAHO BHpa3U I y3arajJbHEHUX KOE(QillieHTIB IHTCHCHBHOCTI HANpy>XeHb Ha MEXi
BKIIIOYCHHS, a TaKOX iX 3HAYCHHS Uil JCSIKUX IMOEJHAHb TPAHCBEPCAJBHO -I30TPOIHUX
Marepiaiis.

PE3IOME. TloctpoeHO B SIBHOM BHIE pEIICHHE HEOCECHMMETPHUYHOM 3amauu o
KPYyroBoM  MeXk(pa3HOM  OTCJIOMBIIEMCA  BKIIOYEHMH B KyCOYHO-OJHOPOJHOM
TPaHCBEPCAIBHO-U30TPOITHOM MPOCTPAHCTBE INIPH MNPOU3BOIBHON Harpyske. [lomydeHsr
ACUMITOTHKH PEHICHUH, BBIPAXKECHUSA NI 0000MEHHBIX K03()(PUINEHTOB HHTCHCUBHOCTEH
HaNpsDKEHUH Ha TPaHWIE BKIIOYEHHS, a TAKXKE WX 3HAUCHUS 11 HEKOTOPBIX COYCTAHHH
TpaHCBEPCAIBHO -U30TPOITHBIX MAaTEPHATIOB.

SUMMARY. The solution of a non-axisymmetric problem on the circular interface
delaminated inclusion in the non-uniform transversally isotropic space under different
loading was constructed in the explicit form. The asymptotic of solutions, expressions for
the generalized stress intensity factors at the inclusion boundary and also the value of the
indicated coefficients for some combinations of the transversally isotropic materials was
obtained.

Dovbnya K. M. and Krupko N. A. Elastic interaction of a hole and four surface
cracks of different length in an iSOtropic PIate ... 85

PE3FOME. Po3risHyTO B3a€MOBIUIMB YOTHPHOX MOBEPXHEBHX TPIIHH 1 KPYTrOBOTO
OTBOPY B TOHKIH 130oTpomHiil mmactuHi. yis1 po3B’A3aHHSA 3a4adi BHKOPUCTAHO METOJ
TPaHUYHHUX IHTETPAJIBLHUX PIBHAHB Ta MOJENb JiHIHHUX TpYKUH. CUCTEMY TpaHUYHUX
IHTeTrpaJbHUX PIBHSAHB VI L€l 33141 pO3B’sI3aHO YHUCIOBO METOJA0M MEXaHIUHUX KBaAPaTyp.
BcraHoBneHO B3a€MOBIUIMB JAeekTiB 3a ix OMmM3pkoro postamryBaHHsS. OO4mCIEHO
Koe(iieHTH IHTCHCHBHOCTI HANPYXEHb Yy BEPIIMHAX TPIMWH 1 Koe(ilieHTH KOHIEHTpauil
HaINpy>keHb Ha KOHTYPi OTBOPY.

PE3IOME. PaccMOTpEHO B3aUMOBIHMSHHE YETHIPEX MOBEPXHOCTHBIX TPEHIMH W
KPYTOBOTO OTBEPCTHUS B TOHKOW U30TPOINHOM TlacTuHe. [ perienus 3a1auu UCob30BaHbl
METOJl I'PaHUYHBIX HMHTETPAJbHBIX YPaBHEHMW U MOJEIb JUHEHHBIX NpyxkuH. CucreMma
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TPAaHUYHBIX HMHTETPAIbHBIX YPAaBHEHUH 11 3TOM 3alJauyd pELICHa YHUCICHHO METOJOM
MEXaHHYECKUX KBaJpaTyp. YCTAHOBICHO B3aUMOBIHAHHE JAe(PEKTOB NIPU UX OJH3KOM
pacrnosoxeHHH. BprauciaeHs! k03¢ (GUIMEHTs! MHTEHCHBHOCTH HANpSDKEHHH B BEPIIMHAX
TpeIuH U K03} HUIMEHTH! KOHIICHTPALUH HANIPSHKEHUH HAa KOHTYPE OTBEPCTHSL.

SUMMARY. The case of interaction of four surface cracks and a circular hole in a thin
isotropic plate was considered. To solve this problem, the method of the boundary integral
equations and the line-spring model were applied. The system of the boundary integral
equations for this problem was solved numerically by the method of mechanical
quadratures. The influence of defects on each other are demonstrated when they are close
together. The stress intensity factors at the crack tip and the stress concentration factors at
the hole contour are calculated.

Slobodian B. S., Malanchuk N. I, Martynyak R. M., Liashenko B. A.,
and Marchuk V. Ye. Local slip of elastic bodies in the presence of gas
iN the INTEICONTACT QAP ....iveeceeiri e 91

PE3FOME. JIocnimKeHO KOHTAKT IBOX MPYKHUX TUT 3 OJHAKOBUX MaTepiajiB, OJIHE 3 IKHX
Ma€ TI0JIOTy BHIMKY, 3 YpaxyBaHHSIM THCKY Ia3y B MDKKOHTAKTHOMY 3a30pi Ta JIOKQJIBHOTO
(G pUKLIITHOTO NPOKOB3YBaHHs MIOBEPXOHb B OKOJI HOTO KiHIIB. 3324y 3BEJCHO 10 CUCTEMU
JIBOX CHHTYJISIPHHX IHTETPaJbHUX PIBHIHB BITHOCHO ()YHKIL BHCOTH MDKKOHTAKTHOTO 33a30PY
Ta 3CyBy IOBEPXOHb Ha 3a30pi 1 IUIIHKaX NPOKOB3YBaHHS, OJHE 3 SIKUX DPO3B’SA3aHO
aHANMITMYHO, a IHme — 4YuciaoBo. [IpoaHamizoBaHO 3al€KHOCTI MOBXHHU JUITHOK
NPOKOB3YBaHHS, KOHTAKTHUX HAIPYXKEHb Ta BIIHOCHOTO 3CYBY IOBEPXOHb Bil IPUKIAACHUX
HaBaHTAXKCHB.

PE3IOME. VccnenoBaH KOHTAaKT ABYX YIPYIHX Tell H3 OJMHAKOBBIX MaTePHAJIOB, OJHO
U3 KOTOPBIX UMEET MOBEPXHOCTHYIO BBIEMKY, C yUYETOM JABICHHS ra3a B MEKKOHTAKTHOM
3a30pe M JOKAIBHOTO (h)PUKIMOHHOTO MPOCKATIB3bIBAHUS IIOBEPXHOCTEI B OKPECTHOCTH €r0
KOHIIOB. 3ajadya CBeAEHAa K CHUCTEME JBYX CHUHIYJSIPHBIX MHTEIPajbHBIX YpPAaBHEHUN
OTHOCHTENILHO ()YHKIIMH BEICOTHI MEXKOHTAKTHOTO 3230pa U CIIBUTA IOBEPXHOCTEH HA 3a30pe
U ydacTKaX NPOCKalb3blBaHMs. PellleHHe NepBOro ypaBHEHUS HAMJICHO aHAJIUTUYECKH, a
BTOPO€ PEIIEHO YHCIeHHO. IIpoaHaiM3upoBaHbl 3aBUCUMOCTH JUIMHBI 3a30pa, ydacTKa
MPOCKaJIB3BIBAaHHS M KOHTAKTHBIX HAIIPSDKSHUH OT IIPHJIOKECHHOM HATPy3KH.

SUMMARY. The friction contact interaction between two solids made of the same
isotropic materials, one of which possesses a surface shallow groove, with account of the
presence of gas in intercontact gap, under sequential application of a normal and shear load
is investigated. Local slip of boundaries is caused by shear forces. The contact problemis
reduced to the system of Cauchy-type singular integral equations for the intercontact gap
height and relative shift of the boundaries at the slip zone, first of them is solved
analytically, the second one — numerically. The dependences of the gap length slip zone size
and contact stresses on the applied loading are analyzed.

Pohrelyuk I. M., Fedirko V. M., Tkachuk O. V., and Proskurnyak R. V.
Corrosion resistance of titaniumalloys with oxynitride coatings
in concentrated INOIGaNIC ACKUS .....covveeveiriicc s 97

PE3IOME. JlocnimkeHO KOpO3iiiHy MOBeAiHKy THTaHOBHX ciuiaBiB BT1-0, BT6c i BT 14
nicnst Tepmoaudy3iiiHoro okcuHitpyBaHHs B 20- 1 30%-uX BOJHUX pO3YHUHAX XTOPUIAHOT KHC-
aotd, a Takox B 40-; 80- i 85%-ux cynbdarnol. BcraHOBIEHO, IO OKCHHITPUAHI TOKPUBH
e(heKTUBHIIIE 3aXUINAI0Th TUTAHOBI CIUIABH, HDK OKCHJIHI Ta HITPUIHI, IO MOB'SI3aHO 3 0CO0M -
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BOCTAMH CTPYKTYPH Ta XIMIUHOTO 3B’SI3Ky MK aTOMaMU B KpUCTAJIUHIH rpaTLi OKCHHITPUIY
THTaHy. BusBneHo, mo chopMOBaHUN OKCHHITPUAHMN map 3abe3nedye BHCOKY KO PO3iiiHYy
TPUBKICTh THTAHOBHX CIUIABIB Y XTOPHIHIA KUCIOTI, @ IIapyBaTa CTPYKTypa, KA MICTUTb OK-
CUJHMI Ta OKCUHITPUIHUHN CKJIaJHUKH, — Y CYJIb(aTHIH.

PE3IOME. ViccnenoBaHO KOPPO3HMOHHOE MOBEACHNE TUTAHOBBIX ciutaBoB BT 1-0, BT6c u
BT14 nocne tepmoaud ¢py3norHoro okcuHUTpUpoBaHuS B 20- 1 30%-BIX BOAHBIX pacTBOpax
xtopugHo# kucnotel, 40-, 80- u 85%-bIx cynbhaTHOH. YCTaHOBICHO, YTO OKCHHHTPHUIHEIC
MOKPBITUS O0J1ee 3¢ (HEKTUBHBI, YeM OKCHIHBIE 1 HUTPHUHBIE, YTO CBA3aHO C 0COOCHHOCTIAMH
CTPYKTYpHl M XUMHYECKOH CBSI3M MEXIy aToMaMH B KPHCTAUIMYECKOH perreTke
OKCHHHUTpHIA TWTaHa. BbIABICHO, YTO CcHOPMHUPOBAHHBIN OKCHHUTPUAHBIA  CIOH
obecrieynBaeT BBICOKYI0 KOPPO3MOHHYIO CTOMKOCTP THTAHOBBIX CIUIABOB B XIOPHUIHON
KHUCIIOTE, a CIIOUCTAs CTPYKTYpa, COJiepKaliast OKCHAHYIO i OKCHHUTPUAHYIO COCTABIIIOIINE,
— B cynbdaTHOM.

SUMMARY. The corrosion behaviour of BT1-0, BT6c and BT14 titanium alloys after
thermodiffusion oxynitriding in 20 and 30% aqueous solutions of hydrochloric acid, 40; 80
and 85% sulphuric acid was investigated. It was established that oxynitride coatings are
more effective than oxide and nitride alloys. This is related with the peculiarities of the struc-
ture and chemical bonds between atoms in the titanium oxynitride crystalline lattice. It is
shown that the oxynitride layer formed during oxynitriding provides the high corrosion
resistance of titanium alloys in hydrochloric acid, while the laminated structure, containing
oxide and oxynitride components, — in sulphuric acid.

Arkhipov O. H., Khoma M. S., Lyfar V. O., and Kovalyov D. O. Monitoring
of corrosion-mechanical fracture of equipment using the pulse-
electrochemical MELNOM ... 104

PE3IOME. OnmcaHo HOBHH CHOCI0 €JEKTPOXIMIYHOTO IMITYJBCHOTO KOHTPOJIIO
KOPO3iHHO-MEXaHIYHOTO PYHHYBAaHHS TEXHOJOTIYHMX OO’€KTIB, fKi EKCIUIyaTyIOThCS B
CEPeNIOBUII PIIKUX EJNEKTPOJITIB y XIMIYHIH Ta HadTOomepepoOHill ramys3sx, 30Kpema
TEXHIYHOTO CTaHy OOJaJHaHHS, 1 IPOTHO3YBAHHS HOTO 3aJHMIIKOBOTO pecypcey 3a 3MIHOIO 3
4acoM PI3HHUII TOTEHINaIB T IHTCHCUBHICTIO MTOSBYU SJICKTPUIHUX IMITYJILCIB pYHHY BaHHSI.

PE3IOME. OnucaH HOBBIH CHOCOO 3JIEKTPOXUMHUYECKOTO HMITYJIbCHOTO KOHTPOJI
KOPPO3HOHHO-MEXaHHYECKOTO Pa3pyUICHUS TEXHOJIOTHICCKUX 00bEKTOB, IKCILUTYaATHPYEMBIX
B Cpelle JKUJIKHX DJICKTPOJMTOB B XMMHYECKOW M HedTemepepadaThIBarOIICH OTpacisix, B
JaCTHOCTH, TEXHUYECKOTO COCTOSIHUS 000pyJOBaHHUS U MPOTHO3UPOBAHUSI €r0 OCTATOYHOTO
pecypca mo M3MEHEHHUIO pa3HULIbl MOTEHIMAJIOB BO BpEMEHH U MHTCHCUBHOCTHU TOSBICHUS
UMITYJIbCOB pa3pyIIeHUsI.

SUMMARY. The new method of electrochemical pulse control of corrosion-mechanical
fracture of technological objects, operating in the environment of liquid electrolytes in
chemical and oil-processing industry, in particular, the technical state of equipment and
prediction of its residual life by the change of potentials difference and by the intensity of
fracture pulses appearance, is described.

Popovych P. V., Mahlatyuk L. A., and Kupovych R. B. The influence of organic
manures on corrosion-electrochemical characteristics of low-carbon steels................. 110
PE3FOME. BusiBneHo, IO CepeIOBHUINE PiIKOTO Ta 3MIMIaHOTO THOIO Ma€ HU3bKY KOPO-

3iffHy aKTUBHICTH cTocOBHO ctaniei 20 Ta Cr.3. CiocTeperxyBaHi He3HAUHI JJOKaJIbHI KOPO3iiHI
MOTIIKOM 3yMOBJICHI HAJMITAHHAM 3aBHCIHX YaCTHHOK (COJIoMa, HaciHHs To1mo). [IIBuaKicTh
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KOPO3ii IUX cTaneit 3a mepury 100y ekcro3ullii y BiadimbTpoBaHOMY T'HOT CTAHOBHTDH JIMILE
0,032...0,040 mm/year, mo B 3—4 pa3u HWKYE MOPIBHAHO i3 MOJEIBHUM PO3YHMHOM JAOIIOBOT
Bou. [Tomanpie 3HmwKkeHHs mBUAKOCTI 70 0,003 mm/year moske Oy T OB’ si3aHe 3 IHTIOYBaJIb -
HUMU BJIACTUBOCTAMH XIMIYHUX CKJIaJHUKIB THOIO. Kopo3sia craneit 20 Ta C1.3 B 000X Buaax
THOIO TIPOTIKAE 32 €NEKTPOXIMIYHMM MexaHi3MoM. CTamioHapHi MOTeHINaIM 000X CTaied B
X CEPeNOBHIIAX, MOPIBHAHO i3 MUCTUILOBAHOIO BOJOIO, 3MillleHi B 00JacTh BiI €MHIIINX
3HA4eHb, a CIPyMH Kopo3il B 4-5 pasie Hmwkui. Koncrann Tademns Bumi, HIX y
JMCTIJIHOBAHIH BOJI, IO CBITYMUTE PO YTPYAHEHHS 000X €IEKTPOJHUX Peak Ui MOPiBHAHO 13
MOJICITEHAM CEepEeIOBHIICM.

PE3FOME. BrIsSBIICHO, YTO Cpela XHIKOTO M CMENIAHHOTO HaBO3a OKa3hIBaeT cllaboe
Koppo3uoHHOe Bo3zetcTue Ha ctaym 20 u Cr.3. HabmonaeMble He3HAUYNTEBHBIC JIOKAIbHBIC
KOPPO3HOHHBIC TIOBPEKICHHS BHI3BaHbI HAMITAHUEM B3BEIICHHBIX YaCTHII (COJIOMa, ceMeHa
1 1p.). CKOpOCTh KOPPO3HUH ITUX CTalleld B IPOQMIHBTPOBAHHOM HaBO3€ MOCIIE MEPBBIX CYTOK
3KCIo3uIuu coctapisieT b 0,032...0,040 mm/year, 410 B 3—4 pasa HIbKe, 4eM B MOJICTIBHOM
pactBope HoxkneBol Bojwl. Ilocienyromee cHmkeHne ckopoctd a0 0,003 mm/year Moxet
OBITh CBf3aHO C HMHTHOMPYIOIMMH CBOHCTBAMHM XMMHYECKHX COCTABILIIONIAX HABO3A.
Kopposus ctaneii 20 u Cr.3 B 00eux BHIaX HaBO3a MPOTEKAET MO IJICKTPOXUMHUESCKOMY
MexaHu3My. CrannoHapHBIE HMOTCHIMATBl 3TUX CTAJNCH B JAHHBIX CPEJaX MO CPAaBHCHHUIO C
JUCTUUTMPOBAHHOW BOJIOW CMEIIEHBI B CTOPOHY OoJice OTPUIATEILHBIX 3HAYCHUIL, a TOKH
koppo3un B 4-5 pa3 Hike. Konctantel Tadens mis 3Tux crajeii Oonee BBICOKHE, YEM B
JUCTUJUTMPOBAHHOMU BOJIE, YTO YKa3bIBACT HA 3aTPY IHEHHE 00CUX IJICKTPOJHBIX PEaKI[HI.

SUMMARY. It was established that media of the liquid and mixed manure had a weak
corrosion effect on steel 20 and Cr.3. The insignificant corrosion damages were observed to
be caused by the adhesive suspended particles (straw, seeds and others). Corrosion rate of
those steels in the filtered manure after the first day of exposition is only 0.032...0.040
mm/year, that is in 3-4 times lower than in the model solution of rainy water. Next reduction
of the rate to 0.003 mm/year can be connected with inhibiting properties of manure chemical
components. Corrosion of 20 and Cr.3 steels in two kinds of manure runs by the
electrochemical mechanism. Stationary potentials of those steels in the present media in
comparison with distilled water shift to more negative values, corrosion currents are in 4-5
times lower. The Tafel constants of those steels are higher than in distilled water, thus
indicating complication of both electrode reactions.

Student M. M., Shmyrko V. V., Klapkiv M. D., Lyasota I. M., and Dobrovolska L. N.
Assessment of the mechanical properties of combined metal oxide ceramic
layers on aluminUMallOYS........c.vcereeericcessese e 116

PE3IOME. [ocnimkeHO (I3UKO-MEXaHIdHI BIACTHBOCTI METAJIOOKCHIOKEpaMIiTHUX
mapiB Ha aJFOMIHIEBHX CIIABaX i IEKTPOMETAN3AIMHIX AJIFOM IHIEBUX ITOKPHBAX METOJaMHU
IHJICHTYBaHHS, CKJIEpOMETpii Ta KOMOIHOBaHUM EJEKTPOXIMIYHUM 1 aKyCTHYHO -eM iCIiTHUM
METOZIOM. 3a JOTNOMOTOI0 IMX METOJIB BHSBICHO MO3WTHBHUN BIUIMB Mini Ha ¢i3mko-
MEXaHIYHI BJIACTHBOCTI OKCHJOKEpaMIYHHX MapiB. BcTaHOBIEHO, MO 32 HAsSBHOCTI Mimi B
OKCHJIOKepaMIiYHOMY IIapi MiIBUIIYIOTECS HOTO MOMIYJH HPYXXHOCTL, MIKPOTBEPHICTH Ta
MIKPOIUTACTHYHICTB.

PE3IOME. Uccnenosano (hHM3HKO-MEXaHUIECKHE CBOMCTBa
METaJUI0 OKCHAOKEPaMUICCKUX CIIOCB Ha ATFOMHHUEBBIX CIUTaBax u
CJICKTPOM €TAJUTM3AIMOHHBIX TOKPBITUSAX METOJaMHM HHICHTHPOBAHUS, CKICPOMETPUH H
KOMOWHUPOBAHHBIM CIICKTPOXUMHUYECKAM COBOKYIHO W3 aKyCTHYeCKHMM MeTojoM. C
MOMOIIBID 3THX METOJOB BBISABICHO MOJIOXKHUTEIPHOE BIMSHHE MeId Ha (QH3HKO-
MEXaHHYECKUE XapaKTep ICTUKH OKCHAOKepaMUYECKUX coeB. JJoka3aHo, 9To 3a MPHUCYTCTBUSA
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MeaHM B OKCHJIOKEPaMHYECKOM CJIO€ MOBBILIAIOTCS €ro MOIyJIb YIPYTOCTH, MUKPOTBEP I0CTh
Y MUKPOIIIaCTUYHOCTb.

SUMMARY. The physical and mechanical properties of the metal oxide layers on the
aluminum alloys and on the arc sprayed aluminum coatings were investigated using the
indenter and sclerometrical methods and the combined electrochemical and acoustic
emission methods. The positive effect of the copper on the physical and mechanical
properties of the metal oxide layers was revealed using these methods. It was shown that
the presence of cooper in the oxide ceramic layers increases the microhardness and micro -
plasticity and also its elasticity modulus.

Suberlyak O. V., Krasinskyi V. V., Moravskyi V. V., Gerlach H., and Jachovicz T.
The effect of aluminosilicate filler on the physico-mechanical characteristics of
polypropylene-polycaproamide COMPOSILES ......cccvrveerirriiererirreeees e eseeeees 122

PE3IOME. Po3po0JieHO KOMIIO3UTH HAa OCHOBI CYMIIIeH MOJIMPOIICHY 3 MOJIKAIPO -
amigom ITA-6 Ta aIFOMOCHITIKATHOTO HAHOHANIOBHIOBaYa MOHTMOPHIOHITY, 11106 0epKaTi
HOBI KOHCTPYKIIiiHI MaTepiani. BcTaHOBIEHO BIUIMB KOHIICHTPAIlil KOMIIOHEHTIB KOM ITO3HUITIT
Ha (i3MKO-MeXaHIuHi, e OpMalliiiHi Ta peaKcalliifHi BIaCTUBOCTI KOMITO3UTIB.

PE3IOME. Pa3zpaboTaHbl KOMIIO3UTHI Ha OCHOBE CMeECEH MOJMIpONujeHa ¢
nosymkanpoamusom ITA-6 1 amoMOCHIMKATHOTO HAHOHAMOJIHHUTENSI MOHTMOPMILIO HUTA JUTS
HOJTyYEHHs] HOBBIX KOHCTPYKIMOHHBIX MaTepUaioB. YCTAaHOBJICHO BJIMSHHE KOHIEHTPALMN
KOMIIOHEHTOB ~ KOMIIO3MIMM  Ha  (U3MKO-MEXaHHYecKue, JAeOopMaluoOHHBIE U
penakcaMOHHBIE CBONCTBA MOy YCHHBIX KOMIIO3UTOB.

SUMMARY. The composites are developed on the basis of polypropylene with
polycaproamide PA-6 mixtures and aluminosilicate montmorillonite as nanofiller to obtain
new structural materials. The influence of composition components concentration on the
physico-mechanical, strain and relaxation characteristics of the obtained composites is
determined.

Matsko I. Yo., Javorskyj I. M., Yuzefovych R. M., and Majewski J. Analysis
of vibration state of a cracked beam under stochastic cyclic loadings .........cccccvvvvenne. 128

PE3FOME. Ha 0CHOBI 9YHCIIOBHX PO3B’S3KIB HENIHIHHOTO MW epeHIiaIbHOTO PIiBHAHHS
II-ro mopsiAKy IpoaHaTi30BaHO KOJMBAHHS CTPYIKHS ITiJL NEIO CTOXaCTHYHOT BUM Yy BalbHOT
cum. BcTaHoBmeHO, IO 3a MOSBH TPIMHM KOJNMBAaHHA HAOyBalOThb BIIACTHBOCTEH
nepioanyHoi HecTanioHapHOCTI. [lokazaHo, 10 B peKUMi CYNIeppPE30HAHCY XapaKTepUCTUKH
HECTAI[IOHAPHOCTI JPyroro TOPSAKY € YyTIMBIIMMH JO PO3BUTKY TPIIUHK, HDK
XapaKTepUCTUKN  JIeTEPMIHOBaHOI CKIanoBOl. BHKOpHCTaHHS arHOCTMYHHMX O3HAK,
o0y JOBaHMX Ha IX OCHOBI, 1a€ 3MOTY BUSIBIISITH TPILIMHH BXE 32 MaJIMX JOBXKHH.

PE3IOME. Ha ocHOBe YHCJICHHBIX pEIIeHUIl HenuHeiHoro middepeHnraIpHoro
ypaBHEHHUs] BTOPOTO MOpsAJKa IMPOAHATM3HPOBAHO KOJNEOAaHUE CTEp)KHS MOJ AeicTBHEM
CTOXaCTUYECKOW BBIHYKIAIOIIEH CHJbl. YCTAaHOBJEHO, YTO IPU TMOSBIEHUU TPELIMHbI
KoJebaHus MpUOOpETaoT CBOMCTBA MEPHOAMUECKON HecTaunoHapHOCTU. [lokazaHo, 4TO B
pexuMme cyneppe3oHaHCa XapaKTepHCTHKH HECTAlIMOHAPHOCTH BTOPOTO MOpsiaka Ooiee
YyBCTBUTEIbHbl K pAa3sBUTUIO TPCIIMH, 4YEM XapaKTCPUCTUKU JETCPMUHHUPOBAHHOM
cocTaBiitoleil. Micnonb3oBaHue IMAarHOCTUYECKUX IPU3HAKOB, IIOCTPOEHHBIX HA UX OCHOBE,
JlaeT BO3MOKHOCTb BBISIBILITH TPELIUHBI Y Ke IPU MaJlbIX JUIMHAX.

SUMMARY. On the base of numerical solutions of non-linear differential equation of
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the second order the oscillations of a beam loaded by stochastic excitation force are
analyzed. It is found that because of crack appearance the oscillations acquire properties of
periodic non-stationarity. It is shown that in the case of super-resonance the characteristics
of non-stationarity of the second order are more sensitive to the crack growth than the
characteristics of deterministic part. The use of the diagnostic characters built on their base
enable the detection of small cracks.
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