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РОЗДІЛ 2 
 

ХІМІЧНІ, ФІЗИЧНІ ТА МАТЕМАТИЧНІ МЕТОДИ 

ДОСЛІДЖЕННЯ ПРОЦЕСІВ ТА АПАРАТІВ 
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In conclusion, it can be said, that the modernization of access networks should be con-
figured to ensure the development of info-communication system in the era of NGN, and even 
post-NGN. The main requirements of the process to access the network – bandwidth, high 
reliability, good quality of data transmission while reducing operator costs. 

Scientific Supervisor – PhD Sakharova S.V. 
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TO THE QUESTION OF REDETERMINATION OF FRICTION MODEL 

IN THE ROTATIONAL PAIR 

Branspiz E.V., Branspiz M.Y.,  

Institute of engineering mechanics 

Lugansk State University named after V. Dahl, Lugansk 

Modern equipment for food production contains a lot of different mechanisms, kinemat-
ic pairs of which are pairs with friction. The article examines accordingly the rotational pair 
with radial loads according to the traditional scheme. For this pair in the case, when it’s surfaces 
are not fastened, there is a well-known mathematical model, which connects proportionally the 
rotational moment with the load Q. At the same time the coefficient of proportionality is calcu-
lated taking into consideration that the area of contact of friction covers a semicircle of the cy-
lindrical body of the pair with radius R. However, taking into consideration that bodies of the 
rotational pair are made with appropriate tolerances, the real area of a contact is less than a spe-
cified one. Namely, it represents a zone, which forms as the result of the appropriate progno-
plastic deformations, and therefore its size depends on the total load and neither is permanent. 
Taking this into consideration, the article solves the problem of working out of refined models 
of friction in the rotational pair with redetermination of size of the friction zone. 

For this was supposed the condition, that the cylindrical body of the pair that is consi-
dered, has no vertical displacement, and the load Q must be balanced with reaction forces in 
the contact zone. If we accept that in this area elastic-plastic deformations takes place, it can 
be also supposed that the pressure between the elements of rotational pair is approximately 
equal to hardness by Brinell HB . This allows to obtain the following expression for calculat-

ing of the angular size of the contact zone ( )( )1RHBQarcsin
−

⋅⋅⋅ l , according to which the mo-
ment of friction forces for the problem, which is considered, can be calculated as  

( )( )1RHBQarcsinRQkM
−

⋅⋅⋅⋅⋅⋅= l , 
which gives for the mentioned coefficient of friction 'k  such calculation expression 

( )( )1RHBQarcsink'k
−

⋅⋅⋅⋅= l
, 

where k  — the coefficient of friction between the elements of rotational pair;  
l
 — the axial length of the contact surface. 

Thus, the mentioned expressions take into consideration the influence of load on the 
size of zone of friction in the rotational pair with radial loads. 

Scientific supervisor – DSc, Associate Professor E.V. Branspiz 
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ABOUT APPLICATION OF ELECTROMAGNETIC PULLY FOR 

MAGNETIC SEPARATION OF GRAIN AND GRAIN MIXTURE 

Branspiz E.V., Branspiz M.Y., Institute of engineering mechanics 

Lugansk State University named after V. Dahl, Lugansk 

One of the important stages of technological processing of grain and grain mixtures at 
the food industry factories is their purification from metallic admixture with special devices – 
magnetic separators. Nowadays for this purpose magnetic slabs and barrel-separators with 
permanent magnets, and also barrel-separators with electromagnetic excitation are mainly 
used. Modern electrotechnical industry, however, produces a wider range of types of separa-
tors with permanent magnets as well as types of separators with electromagnetic excitation of 
the magnetic field. In particular, a large group of magnetic separators, which home and for-
eign industry produce, form pulley magnetic separators. 

The article considers pulley magnetic separators with electromagnetic excitation of the 
magnetic field (electromagnetic pulleys). Based on the analysis of the characteristics of their 
design (circular cylindrical coil with a current in the armor with a gap on the outer side – the 
interpolar gap) it is shown that using of these separators as magnetic separators of grain and 
grain mixtures has a number of advantages comparing to the separators, which are used at 
food industry factories: 

— the ability to provide a longer staying of a cleaned stream in the intensive magnetic 
field of the separator, which increases the efficiency of extraction of metal bodies; 

— the ability to generate more intensive magnetic field by reducing of magnetic fluxes 
of dispersion, which let to increase the productivity of magnetic separator; 

— the ability to variate the dimensions of the electromagnetic system (outer dimen-
sions) in a wide range, which allows more fully to consider the requirements of production, 
thereby increasing the competitiveness of separators. 

Analysis of the mentioned benefits of magnetic separators of grain and grain mixtures 
with electromagnetic pulleys allowed to formulate the main problems for engineering working 
out of such separators (grounds of construction, its engineering and calculation). It is shown 
that the solving of appropriate engineering and calculation problems is greatly simplified by 
using of block-type of production of electromagnetic pulleys – multipole electromagnetic pul-
leys with electromagnetic sections on the same shaft (multipole electromagnetic pulleys). 

Scientific supervisor – DSc, Associate Professor E.V. Branspiz 
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