ABSITRAGTS REEEREN

PROPERTIES OF WHISKERS. MECHANICAL STRENGTH TEST
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Whiskers have a number of special properties that distin-
guish them from macrocrystals. The most remarkable feature
of whiskers is their elastic properties. The first quantitative as-
sessments of the elastic properties of whiskers were made quite
recently. It was shown that the whiskers before a deformation
of about 1—2 % behave elastically enough. Only a flexural de-
formation leading to the surface layers deformation of up to 3 %
did start plastic deformation. These values of limiting elastic
deformation were close to the theoretical estimates. A literature
review, conducted in this perspective of the research, has shown
that in a certain number of scientific publications, mostly foreign,
the issues of the mechanical studies of whiskers were displayed.
According to the results, the results of various earlier studies of
the strength characteristics of the different groups of whiskers
were considered in the paper, the results of these studies in terms
of the practical use of crystals were analyzed, the factors of in-
fluence of mechanical tests on the lattice structure and properties
of whiskers were defined.

Keywords: strength characteristics, whiskers, mechani-
cal tests.
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LINEARLY ELASTIC SUSPENSION OF THE FLOAT GYROSCOPE
IN THE ACOUSTIC FIELD

page 7-10

The system of differential equations of float suspension of
a gyroscope, in motions in the absence of transmission of the
energy of flexural motion of the shell part on the end-walls is
constructed.

The most general case of elastic motions of the suspension
surface is considered, a three-dimensional problem — elastic mo-
tions along the extension, along the parallel and in the transverse
plane (the plane of the frame). The meridian line is assumed to
be arbitrarily delineated.

Differential equations of gyroscope suspension in the dimen-
sionless form are derived. As a special case, the equations of the
float in the form of a circular cylinder are obtained.

All preliminary works on the creation of a mathematical
model with a further solution of the optimization problems of
the shell surface of the suspension on the basis of Fourier and
Bubnov — Galerkin methods are performed. After the definition
of coordinate functions in general form, there is a possibility of
further studies involving software.

The presence of spatial mathematical model of gyroscope sus-
pension creates conditions for the choice of technical solutions
on reduction of the impact of acoustic fields on the suspension
and on the gyroscope accuracy, in particular.

Keywords: float suspension of gyroscope, coordinate func-
tions, elastic state, meridian line.
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STUDY OF 3D-MODELLING SOFTWARE ENVIRONMENTS
page 11-14

The study of three-dimensional modeling software pa-
ckages such as Autodesk Maya, Autodesk 3Ds Studio Max,
Lightwave 3D, Maxon Cinema 4D, Blender, ZBrush was con-
ducted in the paper. The analysis of software packages allowed
to identify the most effective ones. These were Autodesk
Maya, Autodesk 3Ds Studio Max and ZBrush packages.
The selected software packages were used for the creation of
a computer scene, the main elements of which are interior,
character and animation. Practical research allowed to deter-
mine the areas of the most expedient application of each of the
packages. Thus, Autodesk Maya allows to create high-quality
animation, Autodesk 3Ds MAX is specialized in the modeling
of locations and landscapes, Pixologic ZBrush allows to design
the model of a character with high detalization due to the
«sculpting» technology. It should be noted that it is inappro-
priate to use the software packages Autodesk 3Ds MAX and
Autodesk Maya for the creation of the model/character with
high detalization. The recommendations on the effective use
of software packages of three-dimensional modeling were de-
veloped. These recommendations can be applied by users with
different training levels.

Keywords: three-dimensional modeling, graphics, polygon,
spline, primitive, texturing, animation, visualization.
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CREATING AND ADJUSTMENT OF THE 3D MODEL OF THE
CENTRIFUGAL JUICER WITH BALL-TYPE AUTOBALANCER

page 15-18

In the process of work of electric centrifugal juicers (juicers)
with the cylindrical sieve the pulp is distributed non-uniformly
on a sieve which causing a significant imbalance and vibration of
machine case.

To balance these juicers on the go in the operation the
authors propose their modernization which consists in replacing
the standard platform for mounting the sieve by platform com-
bined with ball auto-balancer.

In order to study the process of balancing by auto-balancer
of juicer’s cylindrical sieve created its 3D model with using the
CAD system SolidWorks and its module Cosmos Motion. The
simulation was performed in a technique that can be adopted as
the standard for modeling process-balancing in rotor systems.
It includes the steps of:

1) creation of models of details of a juicer in SolidWorks;

2) union of details in assembly;

3) kinematic and power processing of assembly by the Cos-
mos Motion module;

4) choice of criteria of quality of operation of the auto-
balancer and juicer (the value of the module of residual accelera-
tion of the case, time of onset of auto-balancing etc.);

5) adjustment of the model (the values of its parameters are
selected in maximum accordance with the real machine);

6) test of the model of elementary tasks, the results of which
are known or can be easily interpreted.

Proposed an approach to the modeling ball’'s movement on
the auto-balancer’s treadmill and viscous resistance forces acting
on it, which provides high-speed calculations.

The model of a juicer created by the offered technique is effi-
cient and provides high speed of calculations. Its key parameters
correspond to a natural juicer with the ball-type auto-balancer.
By means of the created model it is possible to make fully — fac-
torial and multiple-factorial experiments, in particular — with
2-levels, 3-levels, for search of optimum values of parameters of
a juicer with the auto-balancer.

Keywords: centrifugal juicer, dynamics, computer modeling,
auto-balancer, imbalance, vibrations, balancing.
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SIMULATION MODEL DEVELOPMENT FOR DETERMINATION
OF THE MAXIMUM LENGTH OF QUEUED VEHICLES ON
COORDINATED INTERSECTION

page 19-26

The simulation model for determining the maximum length
of the queued vehicles at the adjacent towards the coordination
intersection is proposed, which is written in the Objective-C
programming language.

The paper considers the process of the model development,
which is based on analytical studies of the process of forming
the queued vehicles at the adjacent intersection. Its adequacy is
verified, and the results are compared with the values, obtained
from VISSIM.

The simulation model is implemented in such a way that the
user can easily change the terms of the study due to the changes
in input parameters. It can be run both on the PC, and portable
devices (mobile phone, tablet computer). However, it is suitable
for coordinated street sites with two lanes in one or both direc-
tions, where the main and secondary approaches are isolated, and
the cycle duration at both adjacent intersections is equal.

Keywords: simulation model, maximum length of queue,
coordination site, adjacent signal-controlled intersection,
special lane.
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EVALUATION OF WEIGHT OF COOLANT IN THE REACTOR
PLANT DURING FULL LOSS OF FEEDING COOLANT

page 26-29

Despite the complete assurance of specialists in the field of
nuclear energy that the safety of nuclear power plants is enough
high, this is still a concern for many people. Therefore, this article
first presents a method of determining the mass of steam-water
mixture in a pressurized water reactor in emergency conditions
that will result more rapid reaction of the staff on the situation.
The article presents the idea of the method, which consists in

the fact that knowing the full weight of the reactor with all the
internals and coolant, due to the strain gauge measuring trans-
ducers will be known how the weight of the reactor changes and
it will be easy to say the proportion of vapor and liquid in it at
the time of an emergency. Also the results of the pilot project are
described, shown in Figure 2, which can form the basis of realiza-
tion and implementation of the proposed method for improving
nuclear power plants safety.

Keywords: pressurized water reactor 1000, the mass of
a water-steam mixture, emergency mode.
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SIGNAL DETECTION AND PARAMETER ESTIMATION
IN TRACKING RADIOTECHNICAL SYSTEMS

page 30-34

The methods of signal processing in a radio-technical track-
ing system, providing detection of signals and measurement of
their parameters are considered in the paper. Using a time lag of
signal properties allows realizing the tracking receiving system
with a small number of parallel processing channels, providing
small errors of signal parameters estimation when using limited
computing resources. The main purpose of the research is to
study the possibilities of realization of detection-measurement
tracking systems with a small number of channels, comparable by
characteristics with multi-channel parallel processing systems.
The simulation method and statistical processing of results were
used during the study. The research results can be used in the de-
velopment and modernization of radio-technical systems of infor-
mation transmission and extraction. The application of tracking
radio-technical systems allows more full use of computing
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resources of the processing system in solving the problems of
detection of signals and measurement of their parameters.

Keywords: radio-technical systems, detection of radio signals,
tracking signal processing system.
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WAYS TO REDUCE ROAD TRAFFIC LOAD OF CITY
TRANSPORT NETWORKS

page 35-38

At the present time, there is a problem of choosing the most
effective, scientifically grounded directions of activity to re-
duce the road traffic load of city transport networks. The paper
gives the analysis and the developed classification of modern
ways on the reduction of the road traffic load of city transport
networks. As a result, the measures most relevant for modern
conditions — organization of park-and-ride facilities in the
peripheral areas of cities and construction of parallel highways
were chosen. The structural diagram of the developed method
of studying the efficiency of selected measures to reduce the
road traffic load of transport networks is given. The method
is based on the modeling of traffic flows using a mathemati-
cal model of the transport network load. The use of the given
method allows determining the parameters of dependency
of the level of traffic load of the transport network on the
characteristics of applied measures and, therefore, establishing
the appropriateness of their use.

Keywords: transport network, traffic flow, modeling of traffic
flows, traffic, efficiency.
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SOFTWARE OF CONCRETE MIX DESIGN SYSTEM FOR
CONSTRUCTIONS OF RAILWAYS

page 38-40

This article discusses the use of information systems in con-
crete technology and the results of research and software deve-
lopment in this area. The main purpose of this study is to develop
and test an information system to solve the problem of concrete
mix design for constructions of railways. Using information
technology allows the technician or researcher promptly receive
nominal and working dosages for concretes with different design
requirements, to evaluate the effectiveness and the feasibility of
use of concrete components. This article discussed the require-
ment for concrete and constructions of railways and software
for the concrete design, its functionality. Author’s method of
designing the concrete for constructions of railways lies in the
basis of the algorithm. The computer program is an implementa-
tion of intellectual decision support systems (expert systems).
This allows us to solve the task of designing the concrete with
specified properties by the characteristics of the components in
an interactive and convenient form. The results can be applied
to solve various tasks in the research and production of building
materials.

Keywords: software, information system, the design of con-
crete, railway constructions.
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ELECTRODYNAMIC ENERGY IN SPHERICAL
NANOPARTICLES LAYERED

page 41-44

In the electrostatic approximation considered layered spheri-
cal nanoparticle interaction with electromagnetic radiation.
The distribution of the fields in the layers with the application
of translational matrix is shown. Determined the intensity of
energy released due to the presence of losses. The problem con-
sidered in radial symmetry. For a homogeneous field acting along
one of the axes of symmetry in globular particle squared electric
intensity is expressed in two terms proportional to Legendre
polynomials.

Nanoparticles have unique optical properties, and because
of their size opening up broad prospects for their use in various
fields of science and technology. Now researchers attracted much
attention so-called bimetallic nanoparticles composed of silver
and gold core shell, or vice versa. By changing the content of
gold and silver in these particles it is possible to control the fre-
quency plasmons in surfactant and intensity of absorption. This
is because the frequency of the surface plasmon of gold and silver
significantly separated in the optical range and the absorption of
silver nanoparticles is much more than gold.

Keywords: nanoparticles; radial symmetry; translational ma-
trix; integral transformations
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SPECTRAL ANALYSIS OF ASTEROIDS DISTRIBUTION
ON SEMIMAIOR AXIS. LS-METHOD

page 44-46

Existing methods of the analysis of distributions of orbits
of small bodies of the Solar system for the presence of periodic
components are based on the construction of the corresponding
histograms of the number. In the case when the analyzed
data contain a powerful systematic component (trend), and
a required signal, if present, has low power in comparison with
a random component, the detection of a useful signal becomes
a difficult task. To avoid errors such as false signal detection, the
additional use of the analysis of distributions of orbits without
creation of histograms of the number is proposed in the paper.
The method is based on the analysis of variation series of the
density of orbits in the sample sorted by the analyzed parameter.
Thus, the specified series, unlike the similar one obtained in
the creation of histograms, is uneven that, respectively, imposes
constraints on a choice of the method of the spectral analysis.
The research of a sample of NEA (near-Earth asteroids) orbits
by both methods and their comparative analysis are given
in the paper.

Keywords: spectral analysis, uneven series, elements of orbits,
asteroids.
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TRANSPORTATION MODEL WITH THE LIMITATION
OF CARRYING CAPACITY, MOVING TIME AND QUANTITY
OF TRANSPORT

page 47-51

This article dwells upon meta heuristic approach of problem
solving of transport routing for industry that has scarce resources
in its activity. Such resources are: carrying capacity, moving time
and quantity of transport.

The general algorithm of developed method bases on im-
perative problem solving without accounting one of limitation.
Simplified problem is solving for quantity unserved consumers
of meta heuristic method. The main idea of a method is to merge
solving method of Clarke-Wright with the method of simulated
annealing.

To solve the problem and analyze the effectiveness of deve-
loped algorithm the program product has been created. In the
present paper the results of calculated experiments and calcu-
lated deviation of model solution from received results have been
demonstrated. Mean error of the method and the time of finding
the solution witnesss that developed method have an ejective
solution for acceptable time.

Keywords: problem of transport routing, optimal solution,
meta heuristic method, routing cost.
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ALGORITMS INTELLECTUAL DEVELOPMENT OF
BRAGORECTIFICATION SETTING

page 51-54

This article is about bragorectification setting as a complex
object of regulation, operating under uncertainty. From the
viewpoint of analysis and synthesis automatic control BRS is
complex machine of consistent-parallel structure. It is proved
that automatic control systems analysis and synthesis BRS of
alcohol plants are multifunction objects. The analysis of existing
control algorithms, discussed the advantages and disadvantages
of these algorithms. Properties of automated rectification device

are showed through interconnection of input options causes
changes of output parameters. Therefore, automated rectification
device BRS belongs to multi-connected systems of automation.
Variables determine the state of all processes are devised into in-
put and output. They display the shape of objects. A single of the
most effective approaches to management based on intellectual
algorithm. The analysis of existing control algorithms has done.
Advantages and disadvantages of these algorithms have taken
into consideration.

Keywords: bragorektification setting, systems analysis, intel-
lectual algorithms, linguistic approximation.
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