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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

JocmifskeHHs] BUCOKOYAaCTOTHOI BTOMM HaHOKJIACTEPHOT'O METajIeBOro CKJIA.

Ha3sBa po6oTH (aHrJI)

High-frequency fatigue of metallic glass investigations.

Pedepar (yxp)

Y 2014 poui 6ys0 IpoBeIEHO NOCJIIPKEHHS MEXaHi3MiB BUCOKOYACTOTHOI BTOMU HaHOKpicTaniHoro cmiasy BT1-0 Ta 06'eMHOro
MmeTasesoro ckia (OMC) Ha HuIiHgPUYHUX 3pas3kax Zr41.2Ti13.8Cul0.0Nil2.5Be22.5 3 MeTOI0 BUSIBIEHHSI XapaKTepy CTPYKTYPHUX
3MiH, 110 BiI0yBalOThC TiJ, [Ai€l0 BUCOKOYACTOTHUX KOJIMBAJIbHUX HAaBAaHTAKEHb. AHAI3 OTPUMAaHOI 6a3y JaHUX PE3YJIbTATiB IjbOTO
Ta MOINEPENHiX €TaliB IPOEKTYy [1aB MOXJIUBICTh 3pOOMTH JesKi BUCHOBKU: JIOKQJIbHI ITPOKOB3YBAHHS IIiJi BIVINBOM LIMKJIIYHUX
HaIpyT NPUBOASTD 4O HEOOOPOTHUX 3MiH CTPYKTYPU MDKKJIACTEPHUX MEX, L0 IPUBOAUTD [0 3HIKEHHS IX Mil[HOCTI; IOTY>KHICTb,
sIKa TIOTJIMHAETHCSI HA Mi/ISIHKax ITPOKOB3YBaHHS IIiJ, 4ac yJIbTPa3BYKOBOi 06po6ku (Y30) Ha KinbKa MOPSAKIB BUILE HIX IIpU
HU3bKOYAaCTOTHUX BUIIPOOYBAHHSX; BHCOKO4acToTHa Broma OMC e 6ararocrafiiinum mnpouecom; Ha modatky BinbOyBaeTbCst
JIOKQJIbHUI PO3irpiB Ta HAPOAKEHHS BaKAaHCIN B Mapax KOB3aHHSI, 1O NMPU3BOAUTD 10 TPUCKOPEHHS AUQY3ii, 3MiHaM 6IVDKHBOTO
MOpsIIKy Ta 4acTkoBii Kpucramidanii OMC. ITpu pomy MC JIOKaJbHO 3HEMILIHIOETHCS, BiIOyBalOThCS MHOKHHHI 3apOIKEHHS
CMYT KOB3aHHSI Ta iHilliloBaHHS TPIlllH, PO3IOBCIOKEHHS Ta 3JITTS SIKUX NPUBOIUTDL O PyHHYBaHHS Marepiany. Oco6auBicTio
BTOMHUX BUIIPOOYBaHb IIPM CTUCKAIOYMX HAINpyrax € Te, [0 MOKJIMBI TPU PEXUMHU TaKUX BUNPOOYBaHb: NPU CTUCHEHOI, He
CTHUCHEHO] i HallOJIOBMHY CTUMCHEHOi gedopmauii. Bnepiie 6yna BAsSBI€HAa HOBA MOJA BUCOKOYACTOTHOTO BTOMHOTO PYIHYBaHHS
IIpY HE CTHUCHEHOMY TOpLi 3pa3Ka - PEeKMM HaIlOJIOBUHY CTHMCHEHOI nedopmaliii. [Ipy obMmesxeHoi nedopmaii cuna TepTs Mix
CTUCKAIOYMMU WITOKAMU i BEPXHIM i HMKHIM TOPLSMU HACTUIBKU BEJIMKi, IO 3pa3OK B LUX MiCUSX IIPU CTUCHEHHI HE MOXe
PO3IIMPIOBATUCS B NOINEPEYHUX HANPSIMKaAX, HE3BKAIOUM HA MO3UTUBHY BeMWYUHY KoediuieHTa IlyaccoHa. IIpu HamnojoBUHY
CcTUCHeHOi Aedopmallii TiZIbKM Ha OJJHOMY 3 TOPLiB CUJIa TEPTS MepelKoAKae HOoro NonepeyHoMy pO3MIUPEHHIO MPY CTUCHEHHI.
BenuyuHa paniabHOTO PO3TAryBajibHE HAINPYXEHHS IPU OCbOBOMY CTHCKAlOUOMY HAMpyXeHHi mopiBHIOE ( - KoedilieHT
ITyaccoHa, sikuit y OMC Ha OCHOBi IIUpPKOHit0 npu6an3Ho popiBHioe 0.35 ), a IpPOTHAis, KA MOPO/KEHA CUJIOI0 TEPTs, JOPIBHIOE
( - xoediuieHT TepTs). 3Bincu BUAHO, O CTHUCHEHA AedopMallis Ha TOPLi Mae Micle, Ko . 3BUYaiHO yMoBU Jedopmaliii Ha
000X TOPILSIX OJHAKOBI, SKIIO CIELiaJibHO He 3MiHIOBaTA KoedillieHTH TepTsi Ha Topusx. OfHaK, NPU BUCOKOYACTOTHOMY
LIMKJIIYHOMY HaBaHTaXXE€HHI, IPUKJIAZIEHOMY [0 BEPXHbOTO TOPIs, BiIOYBA€ThCS JIOKAJIBHUI PO3IrpiB i 3MeHIIeHHs KoedillieHTa
TepTsl, TaK 10 Ha BEPXHbOMY TOPILIi BUKOHYEThCSI YMOBa i Jedpopmaliist mepecrae 6yTu CTeCHEHOIO. Lle Mpu3BOAUTL 1O 3MiHU TUITY
BTOMHOIO PYMHYBaHHS: LMKJIIYHI PO3TATyBajibHE HAIPYKEHHS, IIPM CTUCHEHOMY HIDKHBOMY TOPLi MPU3BOJUTL IO TOTrO, ILIO
3pa30K BTOMHO PYMHYETbCS Y3[OBX OCi 3 IVIaKOi MOBEPxHi PyHHYBaHHS. [Ipy HU3BKOYACTOTHUX BTOMHMX BUIIPOOYBaHHSIX
HIiJIBHICTh MOTYXKHOCTI, IO BUIIISETbCS YEPE3 BHYTPIIIHE TEPTS 3riIHO 3 OLHKaMHU Ha TPU MOPSAKU HIDKYE, IO YCKIAIHIOE

BUSIBJIEHHS PYVHYBAaHHS LbOTO TUILY.
Pedepar (aHr1)

In 2014 a study of the mechanisms of high-alloy fatigue nanokristalinoho VT1-0 and bulk metallic glass (OMC) on cylindrical
samples Zr41.2Ti13.8Cul0.0Ni12.5Be22.5 to identify the nature of the structural changes occurring under the influence of high-
frequency oscillatory loads. Analysis of the resulting database and the results of the previous phases of the project made it
possible to draw some conclusions: local slip under the influence of cyclic stresses lead to irreversible changes in the structure
mizhklasternyh boundaries, leading to a decrease in strength; power absorbed in areas slippage during ultrasonic treatment
(UST) several orders of magnitude higher than the low-frequency tests; high-frequency fatigue OMC is a multistage process; In
the beginning there is a local heating and birth vacancies in layers slip, leading to faster diffusion range order changes and
partial crystallization CBOs. This MC locally znemitsnyuyetsya occur multiple nucleation slip bands and crack initiation,



propagation and mergers which results in the destruction of the material. Feature of fatigue testing under compressive stresses
is that there are three modes of testing: when compressed, uncompressed and compressed deformation half. Was first detected
new fashion high-frequency fatigue when not compressed edge design - half-compressed mode of deformation. With limited
deformation friction between the rod and squeezing the upper and lower ends are so large that the sample in these areas in
compression can expand in the transverse direction, despite the positive value of Poisson's ratio. At half compressed
deformation only on one end friction prevents the expansion of its transverse compressive. Size roztyahuvalne radial stress at
the axial compressive stress is (- Poisson's ratio, which in zirconium-based OMS is approximately equal to 0.35), and the
opposition, which is generated by the friction force is equal to (- coefficient of friction). This shows that the compressed
deformation occurs at the end if. Of course deformation conditions at both ends of the same, if not specifically change the
coefficients of friction at the ends. However, the high-frequency cyclic load applied to the upper end, there is a local heating and
reducing the coefficient of friction, so that the upper end of the condition and deformation ceases to be stesnenoyu. This
changes the type of fatigue: roztyahuvalne cyclic stress, compressed at the bottom leads to fatigue the sample is destroyed
along the axis of a smooth fracture surfaces. At low power density fatigue tests released through internal friction estimated
three orders of magnitude lower, making it difficult to detect this type of destruction

Inpexc YIK: 539.21:537.1;548:537.1;538.95-405:537.1, 539.213.2:534.29:539.25
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6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Ha3sBa npoaykuii (ykp): HaykoBo-TexHIYHU 3BiT 32 pe3yJbTaTaMU JOCiIKeHHs eBOJIIOLii HAHOCTPYKTYPH, €1eKTPOPIi3UIHUX i

MEXaHIYHUX BJIACTUBOCTEN 06'€eMHOTO METaIeBOTO CKJIA TIPY BUCOKOYACTOTHIM BTOMI.

Hassa npoaykuii (anr.i): Scientific and technical report with results of the study evolution of nanostructures, electro and
mechanical properties of bulk metallic glass under high fatigue.

OuikyBaHi pe3yJIbTaTH: HayKOBO-TEXHIYHa JOKYyMEHTAallid
T'anyss 3acrocyBanHa: Qi3rka HaHOMaTepUasiB Ta HAHOTEXHOJIOTIH, aBiabylyBaHHS, MAaIIMHOOYyBaHHSI.

Onuc npogykuii (ykp): JJocmigHNIIBKI pe3yIbTaTi BUKOHOHOI pO60TH HalaLyTh MOKJIMBICTD IOMKPUTH YSIBU IIPO CTPYKTYPHI
0CO06JINBOCTi 06EMHOT'O METAJIEBOTO CTKJIA, SIK HOBOTO KJIacy NePCIEeKTUBHUX HAaHOMaTepiaiB, Ta, SIK HACJi[OK, 30i1bIINTH ranysi

3aCTOCYBaHHSI METAJIEBOTO CTKJIA TA CIIPOTHO3YBATH TEPMiH 1Or0 BUKOPUCTAHHS B Pi3HUX YMOBax BUPOOHUIITBA.
ComiasbHO-eKOHOMIYHa crpsimoBaHicTs HTII:

Crapgis 3aBepmenocti HTII: 3sit no HIIJIKP

Buposagskenns HTII: He BoposamkeHo

Ctpoku BrnpoBagskeHHst: 2015...

BHpPOOGHHUK NPOAYKIii: MAIIMHOOYIiBHA rayly3b

Cro>KHBayi MpoAyKuii: Npunano6yLyBaHHs

IlepcnexkTuBHiI puHKHU: YKpaiHa Ta iHmi KpaiHu cBiTy

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpamMu

®opmu Ta ymoBH nepegaui npogykuii: CriinieHi HIJIKP
7. Biosriorpagiynuil onuc

8. 3BiTHa JOKyMeHTaNis

KinpKicTb cTOpiHOK B 3BiTi: 179
Mosga 3BiTy: YKpaiHCbKa
YMoBu nomupeHHsI B YKpaiHi: He 3a60poHeHO

YMoBH nepepgadi iHmum KpaiHam: He 3a60poHeHO



KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHi BiOMOCTI

IlepeJiik opraHisanili-BUKOHAaBIIiB

Ha3ga opramnisanii: Qizuxo-TexHosnoriunmnii incTuTyT Merasis Ta cisasis HAH Ykpainn
Kom, €JIPTIOY /IITH: 05417153
Appeca: 03680, m.Kuis-142, 6yseB. Bepnancekoro, 34/1

IlizmopsaAKOBaHICTh:

IlepeJiik 0Ci6O-BHKOHABIIiB
bakai Onekcanap CrenaHoBuY
Bakait Cepriit OnekcanapoBuy
Muxannoscekuii Irop Muxannosud
I[Tetpycenko IOpiit TumodirioBuy

Mlepeubkuit OnekcaHnp AHATOJIBAOBUY

KepiBHHK opraHisamii:
Hexmiomos IBan MarBiiioBU4
KepiBHUKH poGoTH:

Bakait Onexcangp CrenaHosud (4. ¢.-M. H., mpodecop, akag,)

KepiBHUK Bigainy peectpanii HayKoBoi gisibHOCTi

IOpyenko T.A.
YxpIHTEI




