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SKYBA M., MARTYNYUK V.,
RADELCHUK G., TYMOS(HUK R.

Khmelnitsky national university

INCREASING THE RELIA BILITY OF AUTOMATED DIAGNOSIS
OF ELECTRICITY ACCUM ULATORS

Of all the secondary energy sources available for electric vehicles (EM), hybrid electric vehicles (GETs) and portable
electronic devices such as smartphones and laptops, the use of lithiunrion (Li-ion) batteries is the most promising. Compared to
other energy sources, lithium batteries have some unique advantages, for example, these batt eries have a higher specific energy,
have a minimal memory effect, provide the best ratio of energy to weight, and have a low self -discharge at idle.

The state of health (SOH) of electricity storage devices has recently become increasingly important, as electricity storage
devices become obsolete over time and their parameters and characteristics deteriorate. The main consequences of the aging of
electricity storage devices are a decrease over time in their capacity and an increase in their internal resistance.

Methods for diagnosing the level of charge and the level of efficiency of energy storage devices are similar. The
difference between diagnosing the level of charge and diagnosing the level of efficiency of energy storage devices is that wh en the
charge level decreases, it is necessary to react quickly and carry out the nucleation of the electrical energy storage device.

Instead, the process of aging (degradation) of drives is slower, but irreversible. The rate of aging (degradation) of
electricity storage depends on various factors, such as operating conditions, charging and discharging modes, as well as the quality
of electricity storage.

In the process of diagnosing the level of efficiency of electricity storage devices, measurements of capacity and active
resistance of electricity storage losses are carried out. When building a system for diagnosing the condition of electricity storage, it
/s necessary to take into account the parameters that reflect their technical condition. The nominal indicators o f the technical
condition of electricity storage devices include their capacity C and active resistance R.

An automated system for diagnosing the state of electricity storage devices is proposed in the work. It is proposed to
increase the reliability of diagnosing the state of electricity storage devices by using the frequency and time characteristics of
electricity storage devices. It is established that the reliability of the process of diagnosing the state of electricity sto rage will be
maximum If the mathematical models of transient resistance and transient conductivity of high energy storage describe their
measured characteristics of transient resistance and transient conductivity.

Keywords: system for diagnosing the state of electric storage, frequency and time characteristics, the reliability of the
process of diagnosing the state of electric storage.
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KUCHERUK V., KULAKOV P.
Vinnytsia National Technical University
IVANETS O.
National Aviation University
KULAKOVA A.

Vinnytsia National Technical University

APPROACH TO CRITERIO N-BASED ASSESSMENT OFTHE DEVI ATION DEGREE
OF THE OBJECTS FROM THE NORMAL STATE

Effective criteria-based assessment of the objects state and quality is imporiant for various fields of industrie and science.
The optimal quantitative indicator of the object state is the probability of a particular deviation type. Traditional methods of the
probability determining of the presence of a particular type of deviation are an extremely diff icult task that requires a very large
amount of experimental research. Given the large number of industries in which cr iteria-based assessment of the objects state is
used, an urgent task is to create a universal criterion suitable for use in var ious, even unrelated fields of science and technology,
and relatively easy to use. The aim of the article is to develop the theory of criteria -based assessment, techniques and methods of
experiment. As a result of the research, a new approach to criterial assessment of the various objects state was proposed, a
universal criterion was developed for assessing the deviation degree from the norm of the objects state based on the measuring
control results of their parameters. The convenience of using the developed criterion is e nsured due to the fact that its numerical
value is in the range from zero to one, and the smaller its numerical value, the greater the deviation degree of the object s tate from
the norm. The results of experimental studies and the application of the proposed criteria-based assessment technique are
presented. The effectiveness of using the developed approach fo criteria-based assessment is confirmed by experimental esults.
The research results presented in the article can be used to assess the deviation degree from the norm of the state of both
technical and biological objects, including the body of humans or animals.

Key words: measuring control, assessment, criterion, condition control, degree of deviation.
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GOROSHKO A., KOVTUNI., KRUSHYNSKY!I D.

Khmelnytskyi National University

CALCULATION AND EXPE RIMENTAL METHODS ASS ESSING THE STRENGTH
OF GLASS-TO-METAL PRODUCTS OF EL ECTRONIC EQUIPM ENT

The experience of using metal-glass electronics products indicates their low reliability due to mechanical destruction. As a
rule, failure is caused by the insufficient ability of incandescent glass to wet the metal to form a tight bond, as well as b y the
Inconsistent thermal expansion of glass and metal, which can cause a decrease in strength and depressurization of the seal when
the assembly is cooled. The paper presents the results of studies of the strength of glass-sealed in electronic products. It is shown
that the theory of thick -wal | ed Lam® cyl/inders can be wused for the calculation.
physical and mechanical characteristics of the materials of the glassweld assembly, ensuring the fulfillment of th e strength
condlition of the glass-weld, was carried out, and it was proposed to carry out the incoming control of the physical and mechanical
characteristics of the materials used with the subsequent approval of their batches. A method of design calculatio n for the strength
of units of metal -glass photosensors of electronic equijpment is proposed.

In, a new design and technological concept of sealing electronic modules in aluminum alloy housings using a
multifunctional coating based on Ni and Si, obtained by pulsed laser surfacing. A formula for determining the mobility of surfacing
of one layer, taking into account which find the total duration of laser surfacing and the formation of a multifunctional coa ting. In it
s noted that indium and some of its alloy s can be used as a solder capable of wetting glass, ceramics and metals and connecting
them together. Indium has a low melting point and is very mild; softness allows it to plastically deform and absorb stress du e to the
mismatch of thermal expansion. Due to the very low pressure, indium vapor is used in glass-metal seals used in vacuum technology
and cryogenic applications.

Keywords: Glassto-metal seal, Photosensor, Strength, Electronic Products
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