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BEKTOPIB 3ale3meuye 301KHICTh 10 CTaOUIBHOTO pIMIEHHS 3aBISKA TMOCTYIMOBIN
ajanTaiii Ta MEpPeHOCY BEKTOPIB MK MiAMHOXHMHAMU. YHMCIEHHI 0OYMCIIIOBAJIbHI
EKCIICPUMEHTH MIATBEPAUIN HAIIMHICTh 1 TOYHICTh 000X MIAXOJIB, IO POOUTH iX

JOLIUIBHUMH JIJIS1 3aCTOCYBaHHS B 3a/1auax KiacTepu3allii pi3HO1 CKIaAHOCTI.
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Relevance of the research. The paper presents application “The Persist” software
complex for calculating the stability of the equilibrium form of the first kind of
compressed discrete systems by the displacements method. This makes it possible to

determine the minimum critical strain or stresses at the first bifurcation and their
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corresponding stability loss forms, both for statically determined and statically
undetectable systems. Application “Persist” for Windows OS is implemented this
powerful algorithm.

The purpose of the work. There are various methods for calculating the stability
loss forms of the equilibrium of discrete systems, due to the large volume of
computations associated with the solution of the analytical condition for the stability
loss equilibrium. The solution of the analytical condition for the stability loss of the
equilibrium of compressed discrete systems, which has high orders, and the definition
of the critical load of the form of stability loss, is one of the topical problems. The
solution of the problem of calculating the analytical condition for stability loss of the
equilibrium of compressed discrete systems, which has high orders, and the
determination of the corresponding critical load of the form of stability loss, generated
a large number of methods by mathematicians [1-5].

Methodology and organization of the research. The calculation of the
compressed discrete system on the stability of the form of equilibrium actually reduces
to the solution of the difficultly described nonlinear transcendental equation, which is
the equation of stability loss. The difficulty lies in the absence of analytical solution of
such equation due to the presence of complex Zhukovsky functions, which have
transcendental functions in their structure. Such solution can be performed only with
the use of numerical methods. The purpose of the work is to develop an algorithm and
software for the Windows OS, which will enable students and engineers to automate
calculations of stability of equilibrium forms of compressed discrete systems.

The results of the research. To solve this engineering problem, the “Persist”
application was developed and implemented on the PC. This software is implemented
in a modern compiler, contains several subroutines, utilities, which are combined and
presented in the form of the “Persist” software. The dialog for describing the
parameters of the compressed rods is activated by pressing the corresponding button.

Figure 1 show the results of the solution the equation of stability loss of the

equilibrium form in graph forms.
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Figure 1. Graphic solution

Solving the equation of stability loss of the equilibrium form involves the
numerical methods using. In the “Persist” application organized an iterative process of
solving a complex nonlinear equation using the chord method in conjunction with
refinement on its iterations by the bisection method. The search for the interval of
existence of the first root is carried out by the method of selection as for the dichotomy
method. The process of iterative refinement of the root continues until the root value
reaches the given accuracy.

Transcendental equations can haven’t one root due to the presence of periodic
functions. According to the physical content of the equation of stability loss, we are
interested first root, which corresponds to the minimum critical value #," - the basic
parameter of compressed rod. The critical values of the parameters of all compressed

rods are determined: ¢ =¢;" - k,. Note, that k; - coefficient of reduction of compressed

rods lengths.

Conclusion. Application “Persist” will enable students and engineers to automate
calculations of the stability of the equilibrium form of compressed discrete systems.
Also determining corresponding principal oscillations forms and calculate critical

stresses.
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BIIVIMB HEOPTAHIYHUX JIOBABOK HA MILIHICTb T PYHTOLIEMEHTY

Muxaiinoseska O.B., Typ M.C., llInopTreko A.B.
Hayionanvnuii ynisepcumem «llonmascoka nonimexuixa imeni FOpisa Konopamrwokay
ab.Mykhailovska OV(@nupp.edu.ua

3a OCTaHHI POKH I'PYHTOLIEMEHT B YKpaiHi OTpUMaB LIMPOKE PO3MOBCIOKEHHS
K KOHCTPYKTUBHMI MaTepian npu 3BeICHHI OCHOB 1 yHIaMEHTIB Oy/1BEJIb il CIOPY/I.
[1]. BimoMuii 10CBiI BUKOPUCTAHHS MarHe3iaJIbHUX IIEMEHTIB Pa3oM 3 OpraHIYHUMH
3aMoBHIOBaYaMU. Taki BUPOOM BIAPI3HSIOTHCS MIABHUIICHOIO YIAPHOIO B’SA3KICTIO,
n00pe 00pOOISIOThCS, € )KapPOCTINKUMH, MAlOTh 3BYKO130JIA111MHI BJACTUBOCTI [2].

OcCKiIbKHM BiAOMI JIOCTIKEHHS, SKUMH JOBEJACHO TIOKpAIIeHHS MIIHOCTI
I'PYHTOLEMEHTHY NPH JAOJABaHHI PI3HUX OPraHIYHUX 1 HEOPraHIYHUX PEUOBUH [3].
ABTOpaMu  BUPIIICHO MPOBECTU EKCIIEPUMEHT Mpu AojaBanHi MgSO4, B pi3HIil

kinbkocTi 5%, 10% Big Macu 1EMEHTY .
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