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CEKLIUA TTPOBAEM ITPOYHOCTH
U MATEPUAAOBEAEHMSA

UCCJIEJOBARUE BO3JENCTBUS BUGPOYCKOPEHUM
HA TEMITEPATYPOIIPOBOJTHOCTh MATEPHAJIOB

!fencuwun A.P., *Hencwsxun C.A.
‘@ryIT LHUAM um. [T H. Bapanoss
111116 a. Mockaa, ya. Asuamomopuas, 9. 2, e-mail:lepeshkin.ar@gmail com
 Hayonanetivii uecaedosamensexus ytiusepcumem “MOH", 2. Mockea

Hccnenosanne TeMNepaTyponpoBOAHOCTH ¥ TeNAONPOBOAKOCTH
MaTepHanos 8 NoNc AEHCTBHA BHOPOYCKOPEHNH RBASETCA HOBOH W CNOKHOH
npobnemo, peLenne KOTopol HMeeT akTYatbHOE 3HAYEHHE JUTS aBHaKOC-
MUYECKON TeXHUKH, HeobX0nMMO GTMCTHTDL, HTO NOGBIE BHABL YCKOPEH Wi
nuticikbte, ueHTpobesxnnie {1, 2] U BUOpOYCKOpEHUA BAMIIOT HA TeMNepaTypo-
NPORCAHOCTh METANIMYECKMX MaTepuanos. B aNexTPOHHO-MHEPLHOHHBIX
ONBITAX PYCCKHX yueHbIX-(pH3ukos Maunensiurama JL.H. u Ilananexkeu H.JL.,
KOTOpHIE OHM NpoBenn B 1913 r., noaTBepXaaeTcs, UTO YCKOPEHHS OKasbi-
BAUOT BAUAHHE HA NEPEeMELIEHYe CBOOOAHLIX SNEKTPOHOB B METANNAX, B 4acT-
HOCTH, NPH TOPMOXKCHUH [3, 4].

B nawunoit paGoTe npcanosxena MeToanKa onpeaeienun rennoduad-
HECKWX XAPaKTEPUCTHK METANNUYECKUX MATEPHANOB B MOAC UEHCTBUA Bu-
Bpoyckopennit. PaspaboTano ycTpoHcTso A4 Onpefenciins yKa3aHHbIX Xa-
PAKTEPUCTHK Ha BUOpocTeHIe. MeToanKa NCCneaoBaH il TIpeayCMaTpHBana
1aKpenseHHe Ha koHue Ganku TennonposoaHuka {pue. 1) M3 TOHKOro Xpo-
MENEeBOro npoeofa (06pa3ua W3 HUKENEBOro Cniara) H HeGONbLIOTO INEXTpO-
HArPEBATENS, COCTOAULLIO H3 HECKONBKHX BHTKOB NPpoBoJa.

Puc. 1, Yerpoiicrso 419 HCCIEAOBANMS TEMMEPRTYPON POBOILOCTH
MATEPHAIOB B noae aefkeTBHs aubpoycxepeusi
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complex system that is composed of such parts, and for which, in general, at
the moment there is no means of research [1].

Elements of the system approach as a universal methodology in
solving vartous technical probtems, including the creation of information
technology dynamic analysis of mechanical oscillation system can be re-
presented by the set of tasks Z={Z, Z, Z;, Zs, Z,, Z,n}, where Z, -
problem kinematic analysis; Z,, - problem modal analysis; Z;, — problem of
Hnear harmonic analysis; Zg, — problem of spectral analysis; Z,;, Zny — linear
and nonlinear dynamic transient analysis, which are discussed later.

The object of the kinematic analysis of oscillatory systems is the
study of motion units regardless of existing mechanisms for forces, and the
identification of rotation frequencies of all its woving paris. Simulation-
based representation polibarmonichnomu fluctuations, and is usually per-
formed on kinematic diagnostic deteriministic models. In the kinematic mo-
deling is considered equations of motion of mechanical systems
[(MYu}+[Cl{u}+[K}{u} = {F}, where {u} — nodal displacement vector
system elements, {»}, {#}~ acceleration and velocity vectors of elements

of the system, {K], [C], [M] — global stiffness matrix, damping and mass
elements of the system, {F} - vector of equivalent noda) forces of elements.

Problem modal analysis is the analysis of natural frequencies and
forms of vibrations. It is assumed that the external forces and damping are
zero. Solved the equation of free oscillations of the system in matrix form,
having the form A7)} +{K ) {u} = {0} . Spectral analysis is a task analysis
of the vibrational spectrum of the system response to shock loading.

Linear harmonic analysis is to determine the resonance frequencies
and study the dynamic response of the system to effect periodic loads, In
harmonic analysis solved the equations of motion for the case of steady-state

vibrational processes (forced oscillations) [M]{u}+[C){e} +[ K| {u} ={F°},
where {M| — mass matvix, [C] — damping matrix, {K] — stiffhess matrix, {i{} —
acceleration vector at the nodes, {#} - vector velocity in knots, {&} — vec-
tor displacements at the nodes {F°} — vector of applied external forces.

Linear dynamic transient analysis is the analysis of the response to
external, time-dependent toad for the case of linear oscillatory system, when
the superposition principle is valid. As for the linear and nonlinear dynamic
transient analysis examines a relatively short period of time when the
movement is not established. Analysis of transients is direct integration of
the matrix equation system [Af |{u} +[C]{u} +[K]{u} = {R} where {u} -
desired vector of nodal displacements, time-dependent, [X], [C], [#4] — mat-
rix stiffness, damping and nass elements of the system, {R} — known vector
of external load, depending on the time.
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Based on the implementation of the considered probiems using a
systematic approach, developed information technology to study the
dynamics of mechanical systems that allows to model oscillatory processes
in the time and frequency domain [2].

Summary. The report sets out the main results of the work on the
creation and ferther development of complex mathematical program-aided
design of mechanical oscillatory systems based on a systematic approach,
and implementing complex reporting tasks. Application of the devcloped
information technology makes it possible to increase the effectiveness of
dynamic modeling of oscillatory processes of imechanical systems [2].
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SYSTEM EFFICIENCY OF LOGIC-DINAMIC COMPLEX
TRANSPORTATION OF DANGEROUS GOODS
BY AUTOMOBILE ROAD

“Timehenko A.A., *Podhorny N.V., *Melnik V.P.
3 Cherkasy State Technological University, Shevchenko boulevard, 460, Cherkassy,
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Intraduction. The paper deals with the problem of “linproving the
efficiency of the structure, functioning and adaptation of Dangerous Goods
Safety (SBPOG)” in this fornwlation is decomposed on reliability SBPOG
in expected and extreme operating conditions as quantitative characteristics
of one or more properiies of reliability SBPOG: failsafe P, reliability #, ,

durability, maintainability, persistence, as well as integrated indicators of
reliability (coefficients of operational readiness, maintenance, conservation
efficiency).
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Problem and the results of its decisions. It is shown that an inte-
grated indicator of the safety of transport of dangerous goods accepted by
the probability of a successtul outcome of carriage, which is the product of
three components of the integrated system of transport safety: SBPOG re-
lability (reliabitity SBPOG) in the operation; the probability that the AT in
terms of threatening environmental impacts and failsafe (functional safety
of ergatic system “driver — automobile’). The efficiency of antibody in ext-
reme operating conditions is estimated survivability and in some situations
can be characterized by a value that is likely misses AT in terms of threa-
tening environmental itnpacts.
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These relabitity can be enhanced with new, having an individual or
a complex semantic nature, which fully applics to the indicator system
ergatic — failsafe [t, 2]. Quite naturally, the phase of the AT can not be
characterized by the quantities. However, it should be noted that the intro-
duction of index offsets neglect such indicators, such as durability, reten-
tivity P, .. etc. View of the above, consider the basic ways of increasing

system efficiency AT (Fig. 1). At the top level safety requirements are for-
med the transport of dangerous goods and are normalized to the requi-
rements of any manifestations of emergencies, including the complexity of
the conditions of carriage (UUT), complex situations (8S), emergencies
(AU), the catastrophic situations (COP). The technical condition of the AT
is characterized by a set of states Z, splitting into three disjoint subsets: the
healthy (A), efficient (partially functioning — B), inefficient (C) states; Ac Z;
BcZ:CcZ; ANB=BNC=CNA=9,.

Conclusion. Thus, in contrast (o the structures designed for the AT
exploited systems to be understood not only the technical characleristics
(reliability, durability, etc.), bul also the interaction of the factors of the
“man--automobile” [3].

Solution of problems of redundancy at all stages of the life cycle
AT provides a specified level of system performance with is achieved
through the implementation of comprehensive properties, [mplementation
of the properties of AT in the real world by stages of life cycle is achieved
due to the widespread introduction of TACS, which are the basis of the
logic-dynamic and system models. System models provide a specified level
of efficiency fractionation AT and are formed in accordance with the
formula: <goals> ++ <tasks> < <algorithms> <> <jobs> < <processes>.
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