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1. Po3po6ka KOMILJIEKCY YMCeIbHO-aHAJIITUYHNIX METOIiB IMHAMIYHOI0 aHai3y UWIHIPUYHUX IIPY>KUH CTUCKAHHS

2. Development of a complex of numeral-analytical methods for the dynamic analysis of cylindrical springs of
compression

Pedepar:

1. Y puceprauiiiHiil po60Ti JOCHIIKEHO NpoLec AUHAMIYHOI JedopMalii HUIIHIPUYHNX IPYKUH CTUCKAHHSL.
Mero1o ocifkeHHs € po3poOKa KOMILJIEKCY YHIBepCaIbHUX PO3PaxyHKOBUX METOMIB TMHAMIYHOTO aHali3y LUX
IIPY>XMH. B po6OTi BUKOpUCTaHi aHaliTU4HI, YMCEJIbHI i YMCeIbHO-aHaliTUYHI METOI MaTEMAaTUYHOTO
MOJEJIIOBAaHHS pOOOTH NPY>XUHU. [IpoBeieHe eKCIIepUMEHTAJIbHE JOCIIiIPKEHHS 3pa3KiB IPY>KMUH AU3€JbHOI
NaJIMBHOI arnapaTypu Ha 6€3MOTOPHUX CTEHAAX. B po3p0o6ieHNX i 0OrPYHTOBAHUX MAaTEMAaTUYHUX MOJEJISIX
IPY>KMHY, a TAKOXK anreb6paiyHrx METOJax BUBHAYEHHS ii CIIeKTpa, HabyJla 0JabuIoro pO3BUTKY TEOPisl KOJIMBaHb
[IPY’KHUX MEXaHIYHMX CUCTEM 3 PO3NOAIEHNMU IapaMmeTpaMu. lIInpoke 3aCTOCYBaHHS YHACEIbHO-aHATITUYHUX
METO/IiB 103BOJIMJIO YTOYHUTHU (i3U4Hi i MaTeMaT4Hi MOJIeJIi, 0 BUKOPUCTOBYIOTbCS], i OIHOYACHO YHUKHYTU

YCKJIQIHEHHS po3paxyHKy. Ha mincTasi ofepkaHMX HAYKOBUX Pe3YJIbTaTiB po3p00JI€HO IIPOrPaMHMI KOMILTIEKC



aHaJi3y CTajeBUX MPY>KUH CTUCKAHHS, SIKUI BUKOPUCTAHO Y ABUTYHOOYAYBAaHHI Ta BArOHOOYyBaHHi, PO 10
CBiflyaTh BiANOBinHI JoBigKK. Onep>kaHi pe3yabTaTH PEKOMEHIYIOTHCSI BUKOPUCTATU B JOCIIGHNULIBKUX iIHCTUTYTaX

Ta {HIKX OpraHizauisax, ne NPOBOAATbCS TOCIIIPKEHHS JUHAMIYHUX XapaKT€PUCTUK UWIIHAPUYHUX [IPY>KUH.

2. The dissertation investigates the process of dynamic strain in cylindrical compression springs. The objective of
the study is developing a complex of universal computational methods for dynamic analysis of such springs. The
study uses analytical, numerical and numerical-analytical methods in mathematical modelling of the spring action.
The samples of springs used in fuel feed devices in diesel engines were experimentally investigated on no-motor
test benches. The theory of vibration of elastic mechanical systems with distributed parameters has been
advanced in the developed and substan-tiated mathematical models of the spring as well as in the algebraic
methods of defining its spectrum. Wide application of numerical-analytical methods allowed to refine the physical
and mathematical models used and, at the same time, to avoid making calculations more involved. Based on the re-
search results, a program package was developed for analysing steel com-pression springs. It is used in engine and
railway car building, which is sub-stantiated by respective references. The results obtained are recommended for
application at R&D institutes and other organisations that conduct re-search in the dynamic characteristics of
cylindrical springs.
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