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For example:
Introduction. Recently, in the literature, inductive-dynamic mechanisms (IDMs), known in foreign literature as a Thomson-drive, as a drive for various electrical devices are often researched and developed. The simplicity and reliability of the design, high speed make such devices indispensable in high-speed electrical devices standing in DC networks, in which emergency overcorrects are not limited by the reactance and can reach significant values. The problem of the proposed work consists in the development of a mathematical model and the study of the Thompson drive, in which a bistable two-position mechanism consisting of a magnetic system with permanent magnets, is used as the final position latches. The movement of objects is carried out by deforming the computational mesh. The problem is a multiphysical one, in which a parallel solution of several tasks of different nature is considered. Goal. Analysis of the fundamental possibility of creating a switching device with an induction-dynamic drive on the basis of a mathematical model which allows to increase the reliability of the entire mechanism operation and significantly simplify the design. Methodology. The solution of the problem was carried out by the Finite Element Method in the COMSOL package in a cylindrical coordinate system. Results. A mathematical model of a new fast-driven induction-dynamic drive with a bistable mechanism, based on the equations of the electromagnetic field, electric circuit, equations of motion, was developed and partially studied. Originality. The model allows to calculate the dynamic parameters of the drive based on the initial data. Practical value. The principal possibility of creating a high-speed actuator of switching devices based on an induction-dynamic mechanism and a polarized bistable mechanism based on permanent magnets is demonstrated. The research directions of the model were determined for the subsequent implementation of the results in experimental samples. References 20, table 1, figures 10.
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Abstract in Ukrainian (have translated from English to Ukrainian by Editorial Board). Вступ. Останнім часом в літературі часто досліджуються і розробляються індуктивно-динамічні механізми (ІДМ), відомі в зарубіжній літературі як приводи Томсона, як приводи різних електричних пристроїв. Простота і надійність конструкції, висока швидкодія роблять такі пристрої незамінними в швидкодіючих електротехнічних пристроях, що стоять в мережах постійного струму, в яких аварійні надструми не обмежені реактивним опором і можуть досягати значних значень. Задача пропонованої роботи полягає в розробці математичної моделі та дослідженні приводу Томпсона, в якому в якості засувок кінцевого положення використовується бістабільний двопозиційний механізм, що складається з магнітної системи з постійними магнітами. Переміщення об'єктів здійснюється шляхом деформації розрахункової сітки. Задача є мультифізичною, в якій розглядається паралельне розв'язування кількох задач різної природи. Мета. Аналіз принципової можливості створення комутаційного апарату з індукційно-динамічним приводом на основі математичної моделі, що дозволяє підвищити надійність роботи всього механізму та значно спростити конструкцію. Методологія. Розв’язок задачі проводився методом скінченних елементів у пакеті COMSOL у циліндричній системі координат. Результати. Розроблено та частково досліджено математичну модель нового швидкохідного індукційно-динамічного приводу з бістабільним механізмом на основі рівнянь електромагнітного поля, електричного кола, рівнянь руху. Оригінальність. Модель дозволяє за вихідними даними розрахувати динамічні параметри приводу. Практична цінність. Продемонстровано принципову можливість створення швидкодіючого приводу комутаційних апаратів на основі індукційно-динамічного механізму та поляризованого бістабільного механізму на основі постійних магнітів. Визначено напрями дослідження моделі для подальшого впровадження результатів в експериментальні зразки. Бібл. 20, табл. 1, рис. 10.
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Introduction.
In main text of the manuscript, it is necessary to justify research need.
Recently, in the literature quite often induction-dynamic mechanisms (IDMs) are investigated and developed, known in foreign literature as a Thomson-drive, used as a drive for various electrical devices [1–4].
All References in the text should be numbering in the order of their appearance in the text.
All Abbreviations should be represented and described in main body of article.
The simplicity and reliability of the design, high speed make such devices indispensable in electrical devices installed in DC networks, in which emergency overcurrents are not limited by reactance and can reach tens of kiloamperes.
(Main text of the article – Times New Roman, 10 pt, line spacing – 1.0)
The goal of the paper is...

In the text (not only in Abstracts) it is necessary to clearly and briefly formulate the goal of the work and show its difference from the approaches known from the literature.
Basic calculation relationships and assumptions. Figure 1 shows a diagram of an apparatus with a drive system (in a cylindrical coordinate system) and overall dimensions in mm are indicated.

Should be high quality and resolution of all Figures
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Fig. 1. Diagram of a switching device with an
induction-dynamic drive and a bistable magnetic latch:

1, 2 – drive coils; 3– drive armature (conductive disk);
4 – non-magnetic rod; 5 – armature of the latch connected by a non-magnetic rod to the drive armature; 5 – permanent magnets located around the perimeter of the armature of the latch;
7 – fixed magnetic system; 8 – contact system of the switching device
(Captions to the figures – Times New Roman, 9 pt)
The armature of the induction-dynamic drive 3, made in the shape of a disk, is connected to the armature of the bistable latch 5 by a non-magnetic rod 4. The armatures 3 and 5 are fixed in the extreme positions (lower and upper) due to the action of permanent magnets 6 fixed in the housing. Such a drive mechanism consumes energy only during operation. To reduce the speed of contact closure when switched on, a reverse polarity (relative to coil 1) voltage is applied to the coil of winding 2, which slows down the speed of the system before touching the rod with contacts 8.

The main calculation relation is the equation of transient electromagnetic field written in the term of the magnetic vector potential [1] under the condition that there is no field at the outer boundary of the calculation domain
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All formulas should be in Microsoft Equation!
not in Math Type, not in JPEG.
where (k is the electrical conductance of the material; Ak is the magnetic vector potential; (k is the absolute magnetic permeability; Br is the residual magnetic flux density of the permanent magnet; (k = (i ( N / S) ( 1( is the current density of the external source; 1( is the azimuthal unit vector – a unit vector directed perpendicular to the plane in which the calculation area is located; i is the current in the coil winding; N is the number of turns of the winding; S is the area of the winding space of the coil.

All symbols should be described after the corresponding formula!
Authors must use Standard IEC 60027-1:1992. Letters symbols to be used in electrical technology - Part 1: General (https://webstore.iec.ch/en/publication/91) for designing their manuscript.
All variable values should be written in Italic font.

All vectors should be written in Bold Italic font without any arrow at the top.

The form of the system of equations (1) is determined by the computational domain (air, coils, conductive disk, magnetic circuit, permanent magnet). In (1), the total time derivative is indicated in the case of calculation of the field in the moving domain (drive armature and bistable latch).
Electrical circuit equations
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where L1, L2 are the external circuit leakage inductances; R1, R2 are the resistances of windings of drive coils; E1,2 are the counter-EMF of windings:
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where V is the volume of the coil winding (1 or 2); EC0 is the initial voltage on the capacitance; i1, i2 are the currents in the windings of the coils; Rd is the additional resistance; (1, (2 are the unit functions simulating the aperiodic discharge of the capacitor and the beginning of the discharge of the second capacitance to the winding of the braking coil.
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The equations of motion are equations of the dynamics of a body with a variable mass, because after the contacts are closed, the mass reduced to the IDM armature changes
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where 
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is the total force; (3 is the function that prohibits movement beyond permissible limits (stops); (4 is the function that determines the beginning of the collision of contacts and the beginning of the action of the force of contact pressing; 
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 is the force acting on the bistable latch’s armature reduced to the drive armature.

Graphs of changes in mass and its derivative are shown in Fig. 2.


[image: image11.emf]     

0   1   2   3   4   5   6  

0,5  

m ,  kg  

0, 6  

0, 7  

0, 8  

0, 9  

z,  mm  

0  

- 20 0  

m t  ,  kg / s  

0   1   2   3   4   5   6   z,  mm  

- 40 0  

- 60 0  

- 80 0  


                          a                                                    b
Fig. 2. Graphs of change in mass (a) and its derivative (b)

Results. Static calculations. These calculations are necessary for the following reasons: 1) the results obtained are the initial values for calculating the dynamics; 2) they make it possible to obtain a static power characteristic of a bistable latch as a function of the magnetic flux density of a permanent magnet. Figure 3 shows a picture of the magnetic field in the extreme positions of the bistable latch’s armature.
The values of the initial force depending on the value of the residual magnetic flux density of the permanent magnet are given in Table 1.

Table 1
Values of initial force as a function of Br
	Br, T
	0.5
	0.6
	0.7
	0.8
	0.9
	1.0

	F(0), N
	429
	571
	689
	776
	844
	899


(In the all Tables – Times New Roman, 9 pt)
Conclusions.
In Conclusions of the work, it is necessary to provide materials confirming the fulfillment of the research goals set in the work.
Also it is necessary to draw clear conclusions confirming the achievement of the goal.
1. A mathematical model of a new high-speed induction-dynamic drive with a bistable latch based on permanent magnets based on the equations of the electromagnetic field, the electric circuit and the equations of motion has been developed and partially investigated.

2. The model allows to calculate the dynamic parameters of the drive based on the source data.
3. The fundamental possibility of creating a high-speed drive of this type is shown.
4. Directions for further research may be the following: optimization of the geometry, parameters of the drive coils and capacitors, the geometry of the bistable latch, the volume and residual magnetic flux density of permanent magnets to ensure the required values of speed, contact pressure and dimensions of the apparatus.
Conflict of interest. The authors declare that they have no conflicts of interest.
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