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1. EKCieprMEHTaIbHE Ta PO3PAXYHKOBE OLIIHIOBAHHS AVHAMIYHUX IIPOLIECIB B KOHCTPYKTUBHUX €JIEMEHTAX
araparypu IIpH yapi Ta IpoorBaHHi

2. Experimental and numerical estimation of dynamic processes in hardware structural elements under impact and
punching

Pedepar:

1. O6'exT mociiKeHHs - JUHaMiuHi TpolLiecy MPY>KHO-TJIACTUYHOTO e(OPMYyBaHHS Ta PyMHYBaHHS MaTepiasiB
IIpY MOBTOPHUX yJapax Ta NpoOMBaHHi. MeTa JOCIiIKEHHS - PO3BUTOK €KCIIEPUMEHTAJIbHUX Ta PO3PAXyHKOBUX
METO/IB IOCIiIKEHHS AMHAMIYHYX MIPOLIECIB B TOHKOCTIHHUX KOHCTPYKTVMBHUX €JIEMEHTAX arapaTypu Npu yaapi
IJ151 OLIiHIOBaHHS e(OPMYBaHHS Ta MPOOMBAHHS IJIACTUHYATHUX AETajlel Cy4acHOI KOMIT'IOTEPHOI TeXHiKU. MeTtonu
IOCHiIKEHHS - OHOOChOBUI PO3TSAT 3pa3KiB, BUSHAUYEHHS TBEPAOCTI 32 BikkepcoM, MeTOIU TEH3OMETPIii Ta METO[,
CiTOK; METOIY MaTEMaTUYHOTr'O Ta KOMII'IOTEPHOTO MOJIeJ/II0BaHHS Ha 6a3i Teopiil IPY>KHOCTI, KOJIMBaHb, IUHAMIYHO]
Teopii IJIACTUYHOCTI Ta pyHHYBAHHS, METOJ], CKIHUEHHUX Pi3HULIb, METOJ] CKIHUEHHUX €JIEMEHTIB. TeopeTrnyHi Ta
[IPaKTHUYHi pe3yJbTaTU - CTBOPEHO €KCIIEPMMEHTAJIbHY YCTAaHOBKY 3 iHOpMaLillHO-BUMIPIOBAIbHUM KOMIIJIEKCOM

L7151 peecTpalii pe3ysbTaTiB BUIIpOOyBaHb 3pa3KiB MaTepiasiB Ta TECT-IJIACTUH, OTPUMAHUX €KCIIepUMEHTAaIbHUX



IaHMX, @ TAKOXK Y TEOPETUYHO i €KCIIEPUMEHTAJIbHO OO PYHTOBAHOMY PO3PaXyHKOBOMY MiAXOi 17151 OL[iHIOBAHHS
IepopMyBaHHS i pylHYBaHHS TOHKOCTIHHMX KOHCTPYKTUBHUX €JIEMEHTIB anapariB i npusiajis pu yuapi ta
npo6uBaHHi. HaykoBa HOBMU3HA - yreplie eKCIIEPUMEHTATIbHO OTPUMAHO OOI'DYHTYBAHHS HOBUX (i3KO-
MEXaHIYHUX 3aKOHOMIPHOCTEN IMHAMIYHOrO IJIACTUYHOTO fe(OPMYBaHHS Ta PyHHYBaHHS IPU yIapi Ta
IpOoOMBaHHI TOHKMX IJIACTHUH i KOMIT'IOTEPHUX KOPCTKUX MArHiTHUX JUCKIB; 3aIIPOIIOHOBAHO PO3PaXyHKOBO-
€KCIIEPMMEHTAIbHUM MiIXif, 171 BU3HAYEHHS MaTePiaJlbHUX KOHCTAHT, 10 BXOIATD [0 3aJIEXKHOCTEN MIBUAKOCTI
nedopmaliil Big uncia ygapis Ta AMHaMiYHOI MEXKU TEKY4OCTi MaTepiasiB Bif MBUIKOCTI AedopMaliil npu
IpOOMBAHHI KOMIT'IOTEPHUX XOPCTKUX MarHiTHUX AMCKiB; Ha 6a3i METOLy CKIHY€HHUX €JIEMEHTIB Ta Teopii
[IJIACTUYHOCTI PO3POO6IIEHO y3arajbHeHUI pO3paxyHKOBUI MiAXi AJ1s1 OLiHIOBaHHS NeOpMyBaHHS i pyHYBaHHS
TOHKOCTiHHMX KOHCTPYKTUBHUX €JIEMEHTIB anaparis i npuiiajiiB Ipy IOBTOPHUX yAapax Ta IPOOMBaHHI;
BCTAHOBJICHO BIUIMB WIBUAKOCTI YJAPHMKA Ta 32aKOHOMIPHOCTI IIPY>KHO-IIJIACTUYHOr'O JUHAMIYHOTO Ne(OPMYBaHHS
IIpY yJapi Ta MPOOUBAHHI TJIACTUH NPUJIAZiB, HAKOMNYYBAYiB HA )KOPCTKUX MArHiTHUX JMCKaX Cy4aCHUX
KOMIT'IOTEPHUX KOMILUIEKCIB. CTyIIiHb BIIPOBaIKeHHs - OTpUMaHi JaHi po3paxyHKOBUX Ta €KCIIEPUMEHTAIbHUX
IOCTiIKeHb AMHAMIKU IPY)KHO-IIJIACTUYHOTO Ne(pOPMYBaHHS Ta PyHHYBaHHs IIpY yJapax Ta IpoOUBaHHI
KOMIT'IOTEPHUX KOPCTKMX MarHiTHUX IUCKiB BUKOPUCTAHO Yy npakTuli npoekryBanHsa TOB "Terpa, LTD" (M. XapkiB).
Cdepa BUKOpUCTAHHS: IPOEKTYBAHHS Ta JOPOOKA €JIEMEHTIB aepOKOCMIYHOI TEXHIKM, €HEPreTUYHOT0 00JIalHaHHS,

aBTOMOOineOyyBaHHS Ta [IpUIaf00yyBaHHS.

2. Object of study - the dynamic processes of elastic- plastic deformation and fracture in materials under repeated
impacts and punching. The aim of the investigations is the development of experimental and computational
methods for study of dynamic processes in thin-walled hardware structural elements at impact loading for
evaluating the deformed state and punching conditions. Research Methods are: uniaxial tension of specimens,
Vickers hardness tests, tensometry and grid methods, methods of mathematical and computer simulation based on
the theories of elasticity, vibrations, dynamic plasticity and fracture, the Method of Finite Differences, Finite
Element Method. Theoretical and practical results include: an experimental unit with information - measuring
complex for recording the test data of materials and test plates, as well as in theoretically and experimentally
justified approach for estimating the deformation and fracture of thin-walled structural elements of machines and
devices at impact and punching. Scientific novelty includes: firstly obtained experimental justification of new
physical and mechanical laws of dynamic plastic deformation and fracture on impact loading and punching of thin
plates and computer hard drives; numerically-experimental approach for determination of the material constants
for the dependencies between the strain rate and the number of impacts as well as for dynamic yield stress and
strain rate at punching of computer hard drives; the generalized numerical approach for the estimation of
deformation and fracture of thin-walled hardware structural elements at repeated impacts and punching based on
the Finite Element Method and theory of plasticity had been developed; the influence of velocity of the impactor
and the laws of elastic- plastic dynamic deformation in conditions of impact and punching of plates which are the
parts of hard disks drives in modern computer systems had been established. Degree of implementation: the
obtained numerical and experimental data of the dynamics of elastic- plastic deformation and fracture upon
impact and punching of the computer hard disks were used in the design practice in company "Tetra, LTD" (
Kharkiv). Scope: design and refinement of structural elements in aerospace, power plant, automotive and
instrumentation industry.
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