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The purpose of research is to set the laws of dynamics changes shape profiles separating sieve openings 
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The aim of the research is to find new technical means to implement precise seeding of ordinary crops, in 
particular through the application of pneumotropic elements and devices. 

As a result of techno-economic analysis identified benefits and feasibility of implementing precision 
planting of seeds of grain crops. From the review of patent and licensing records indicate that the implementation 
of precision planting of cereal seeds are the most promising drum pneumatic sowing machines. Therefore, this 
article discusses experimental studies of the trajectory of the seed at the exit of fluidsmashine unit with metering 
drum. 

To reduce energy consumption and improve reliability and performance exact seeding of cereal crops is a 
promising application pneumotropic sowing machines and systems. 
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Research upgraded used drills for direct seeding crops with simultaneous application of liquid fertilizer 

Sowing in untreated soil significantly reduced the cost of fuel, labor costs, improve the soil, reduce 
production costs. Seed Terranova Argentine company Bertini, implementing this technology need to be adapted to 
the soil and climatic conditions of Kirovograd region. The study is used to improve direct sowing cereal crops by 
setting device for application of liquid fertilizer. 

The device consists of anchor opener, tubes for feeding liquid fertilizer and leverage opener anchor for 
attaching to the body section. Experimental study used a laboratory soil Channel Agricultural Engineering 
Department of the Kirovohrad National Technical University. As basic design used self-propelled trolley soil 
channel. It installed capacity simulator liquid fertilizers, pump, pipe system, the capacity of seed, fluted feed and 
electric. The depth location of liquid fertilizers and seeds defined layered device for removing soil.  

Determined that the device for application of liquid fertilizer allows this operation simultaneously with 
planting to a depth that exceeds the depth of 10-20 mm seed location. It operable (soil Pile cases were observed) 
and efficiently performs its function. 
section for direct sowing of cereals, sowing seeds, device for application of liquid fertilizer, experimental 
study 
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The article describes the main aspects of uneven wear of the blade working bodies of tillage machines. 
The main goal of the research is to outline the reasons that affect a higher intensity of top wear of the cutting 
element. 

Their analysis revealed the formation of compacted soil volume and its impact on the character wear top and 
bottom faces of the blade cultivating working body plows, cultivators, harrows difficult. Presented justification 
uneven wear of the front and rear faces of the blade, it is shown that under the back edge of ground friction on steel 
largely replaced by friction against the ground soil, which causes an increase in the coefficient of friction. 

The research results can be used to improve the quality of tillage, to reduce the traction effort, to increase 
operational stability of working bodies of tillage machines. 
compacted volume, working body, blunt blade, cutting angle, wear options 
 
  07.10.15 

 
 
 

 629.083  

. . , ., -p . , . . , ., . . , . . , 
., . . , ., . .  

   , . , , 
grinkivav@mail.ru 

     
    

     

       ,   
     ,        

   .      
 ,      ,   ,   
        .   

       . 
,  , , ,   

___________ 
©  . . , . . , . . , . . , 2015 



ISSN 2414-3820 ,     , 2015, . 45, .

 

 28

.        
   ,      

         
      . 

 
  

 

1.  . .       [ ] / . . , . . , 
. . , . . ;   . . . – .:   , 2007. – 408 . 

2.  . .         
[ ] / . . . – .: , 1984. – 327 . 

3.  . .        
[ ] / . . , . . , . . , . .  //  

. – : 2014. – 2(2). – . 114-115. 
 
Anatoly Dudnikov, Prof., PhD tech. sci., Anton Kelemesh, PhD tech. sci., Andriy Pasyuta, PhD tech. sci. 
Poltava state agrarian academy, Poltava, Ukraine 
Soil effect on the blade of working bodies of tillage machines 

The article describes the main aspects of uneven wear of the blade working bodies of tillage machines. 
The main goal of the research is to outline the reasons that affect a higher intensity of top wear of the cutting 
element. 

Their analysis revealed the formation of compacted soil volume and its impact on the character wear top and 
bottom faces of the blade cultivating working body plows, cultivators, harrows difficult. Presented justification 
uneven wear of the front and rear faces of the blade, it is shown that under the back edge of ground friction on steel 
largely replaced by friction against the ground soil, which causes an increase in the coefficient of friction. 

The research results can be used to improve the quality of tillage, to reduce the traction effort, to increase 
operational stability of working bodies of tillage machines. 
compacted volume, working body, blunt blade, cutting angle, wear options 
 
  07.10.15 

 
 
 

 629.083  

. . , ., -p . , . . , ., . . , . . , 
., . . , ., . .  

   , . , , 
grinkivav@mail.ru 

     
    

     

       ,   
     ,        

   .      
 ,      ,   ,   
        .   

       . 
,  , , ,   

___________ 
©  . . , . . , . . , . . , 2015 



ISSN 2414-3820 ,     , 2015, . 45, .

 

 29

. . , ., -p . , . . , ., . . , . . , .  

. . , ., . .  
   , . ,  

        
      

 
          

      ,     
     .    

   ,      ,  
           

 .        
  . 

,  , , ,   

 .       
( )         

 ( )     ( )   ( ) 
   ,     

        
     ,    

 .       ,  
  -2    ( -1, -2).   

         
      ,   

       ,  
   . 

         
         ,  

        ,    
  . 

    .    
,       .  

        (   
 ).         

     .    
  ,       

            
   .        

    . . [1],  . . [2],  . . [3], 
 . .,  . . [4],  . . [5],  . .,  . . 

[6],         
          

 . 
         

            
 . 

  .        
 ,         

   [7, 8]: 
-    , ; 
-  ,     . 



ISSN 2414-3820 ,     , 2015, . 45, .

 

 30

         
        . 

          , 
         

 .  ,      
      ( -  ,  

 ,     ). 
         

     [8].      
      ,   

           
  .  ’   ,      

      .   
   ,      
  [7,8]: 

,)( 0 LVDLD D                                                        (1) 
 D0, D(L) –     ;  

VD –  ( )  ;  
L –        ;  

 –  ,      D(L):  =1 – 
  (  ),  >1 –    (  

),  <1 –    (  ). 
     D(L)   

,          
         [6]. 
        

     ,    
,       ,   

   : 

,1
0

0lim
. DD

DD
tt                                                     (2) 

 D0, Dlim, D – ,     ;  
t –   . 

   ,   (2), ,  ,  
,    1,3...1,5 .      

         . 
     ,     , 

      ,   
  .       

 ,           
      ,    

    . 
  ,       

         
 .         

 .      ,     
 (      )   

         
,    ,     . 



ISSN 2414-3820 ,     , 2015, . 45, .

 

 31

         
      .   

    [5]: 

,)1( 2
/1

1 t
m

tt                                                       (3) 

 
t

Rm 1 –  ;  

R –   ,     

 
0lim

lim

DD
DDR ;  

t1  t2 –          
   ;  

D0, Dlim, D – ,     ;  –  
  . 

       
  ,      

,         
[1]: 

,
)(

)(1
)(

)(
min)(

lim0
dop

dop

dop

dop

DD Dt
DQCS

Dt
DQS

DC
dop

                             (4) 

 Ddop  Dlim –       D,   
     ;  

S   S  –  , ’       
        ;  

Q(Ddop) –    ;  
)( dopDt  –   ,    . 

        
    ,     

        ,  
  . 

 . . [3]      
 ,      -  

    : 

2
0

lim
. lg t

D
DAt ,                                                  (5) 

    – ,     ;  
t2 –    1-   2-  . 

       
. .  [4]  : 

,
)(1

3
32

32lim t
I

IDD
b

t                                               (6) 

 
S
I

b n  – ,    ;  

I2-3 –    2-   3-  ;  
t3 –     3-  . 

. .  [11]        
: 



ISSN 2414-3820 ,     , 2015, . 45, .

 

 32

tT
tDtD )( ,                                                    (7) 

 D(t) –     t;  
t –  ;  
T – ,      ;  
D  – ,      . 

      ,    
 ,         .   

       
 D,         

  .      
   Dopt  Topt,     

 D        ,  
 ,       , 

,  . 
        

 [8].        ( ) 
          . 

      ,  , 
  ,        

        , 
  : 

DKt
DD

DDt 0

0

lim  ,                                                     (8) 

 D0, Dlim, D – ,     ;  
t0 –     ;  
KD –    ;  

 –  .        
    ,      –  

 .       
: 

KD=1   1, Dlim  D0; 
KD=D0/Dlim   >1, Dlim>D0; 
KD=(D0+Dlim-D )/D0   a>1, Dlim<D0. 

  a      
.       

,         ,  
     . 1. 

 1 ( . 1) ,     
       t    

       . 
 2  3 ( . 1)   ,      

     . 
  4  5 ( . 1)        

.       –   
 ,   b      ,  

  ,         
    . 

 

 
 



ISSN 2414-3820 ,     , 2015, . 45, .

 

 33

 
 1 –       

 
/  

     
 

  

1 ,1
0

0lim
. DD

DD
tt  . .  

2 
2

1

1
1 t
m

tt
a

 . .  

3 112,0)16(10112,01610 lim
3

lim
3 DDt  . .  

4 2
0

limlg t
D
Dt  . .  

5 3
32

32lim )(
ln1 t

I
IDD

b
t  . .  

6 SSS
U
S

t ;  . .  

7 
12

12
2lim )(

tt
DDDDt  . .  

:      [1-11] 
 

        
,           
    ,      

    .       
   : 

-  –       ; 
-  –       ; 
-  1  –    -1; 
- 2  –    -2; 
-  –      ( );  
-  –      ( ); 
-  –      ; 
-  –       . 

    ,      
      :   . 

      ,  , 
        ,  

          
  ,     . 

        ,  
   , ,      
     : 



ISSN 2414-3820 ,     , 2015, . 45, .

 

 34

oLP
dL

LdP
;                                                      (9) 

oo PP
dL

LL
LdP ;                                      (10) 

111
1 LL

LdP
PP

dL
;                                   (11) 

222
2 LL

LdP
PP

dL
;                                   (12) 

PP
dL

LL
LdP ;                                         (13) 

PP
dL

LL
LdP ;                                            (14) 

PP
dL

LL
LdP ;                                         (15) 

PP
dL

LLLLdP .                              (16) 

     ,    , 
       (9-16)  

       ,    
    ,       

 :  

.

       

222111

oo

LPLPLPLP

LPLPLPLP
dL

LdP
  (17) 

'   , : 

.                         

       

2

333222

22222

111

11111

2

2

LL
LL

LL
L

LL
LL

LLL
LL

           (18) 

       , 
    ,    ,    
          : 
-  : 

ip

i

kP
m

L ;                                            (19) 

-   -1  : 

ip

i

kP
m

L
111

1
1 ;                                        (20) 

-   -2  : 



ISSN 2414-3820 ,     , 2015, . 45, .

 

 35

ip

i

kP
m

L
222

2
2 ;                                        (21) 

-     : 

ip

i

kP
m

L .                                               (22) 

   ,       , 
        : 

n

i
ip

m

m
i

1 ;                                                       (23) 

mmm 2211 ,                       (24) 
 m  –      ;  

1m –          
-1;  

2m  –          
-2;  

m  –         
  ;  

 –   ;  
m  –    . 

. 
1.  '        

   ,      . 
2.         , 

  . 
3.   ’         

  ,     . 
4.        

      ' . 
5.           

,          . 
6.    , ,     

 ,        
 . 

  
1.  . .    :  [ ] /  

  – .: , 1976. – 254 . 
2.  . .    :  [ ] /  

 . – .: , 1988. – 72 . 
3.   . .        

[ ] / . .  //  . – 1964. –  6. – . 54–62. 
4.  . .       [ ] /  

 . - .:   , 1969. - 203 . 
5. . .        [ ] / 

 . .,  . . 2-  ., .  . – .: . . , 1981. 
– 295 . 



ISSN 2414-3820 ,     , 2015, . 45, .

 

 36

6.  . .   : .  ,   
 [ ] / . . , . . , . .   .,  . . . . . – 
: , 2010 – 320 . 

7.  . .       
 [ ] / . .  , . . , . .  – .: . , 1974. – 

157 . 
8.  . .    :  [ ] / . . 

 – .: , 1970. – 297 . 
9.  . .      

       [ ] / . . , . . 
//  -  . – 2013. – 3. – . 94–98. 

10.  . .     : [ ] / . . , . .  – 
.: , 1973. – 272 . 

11.  . .          
  -   : [ ] / . .   – .:  , 1973. – 

165 . 

Viktor Aul n, Prof., DSc., Viktor Kalich, Prof., PhD tech. sci., Andriy Grink v, post-graduate, Dmitry 
Golub, Assos. Prof., PhD tech. sci. 
K rovohrad nat onal techn cal un versity, Kirovograd, Ukraine 
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 In this article the opportunity to go to the adaptive maintenance strategy, which involves forecasting 
resource units and vehicles. Defining resource based on diagnostic information of special importance different 
parameters. The aim is to study and determine remaining resources units and vehicle-based diagnostic 
information. 

The first task of which was decided in the article is the analysis methods of forecasting technical 
condition of units and vehicles. Based on the analysis it was established possibility of determining the residual life 
of components and vehicles. The models is uptime due run at different stages of the life cycle. 

Retrieved generalized differential equation of the probability of working condition and given its solution. 
The expressions for the remaining resources in the different stages of the life cycle of machines, systems and TK 
in general and with specific technical actions. Included by the probability of the units, systems, vehicle generally 
operable, when assessing the technical readiness coefficient park and use machines. 
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National University of Life and Environmental Sciences of Ukraine, Kiev, Ukraine 
The impact on the likelihood of liquefaction omissions and doubles when dosing pneumomechanical seed 
sowing device 

The aim is research of influence of the degree of liquefaction in a vacuum chamber to the emergence of 
omissions and doubles when dosing device with pneumomechanical seed doser directed action.  

Found that in the range of operating speeds (V = 0,2...0,6 m/s) reduces the likelihood of increase in 
liquefaction omissions several times. This indicates that apart forms seeds an important role in suction and 
transportation plays density material (seed weight) which affects the distribution effort in delighted her cell. 
Increased liquefaction contributes to the formation doubles, the number of which depends also on the shape of and 
density of seeds fit them to the cell. When increasing liquefaction increases probability of occurrence of doubles. 
At that, this dependencies is typical to all cultures. Dependencies are nonlinear character with the gradual increase 
of the likelihood doubles at rising liquefaction. 
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Anatoly Kobets, PhD tech. sci., Doctor of Public Administration,  Nikolai Naumenko, PhD tech. sci., Natalia 
Ponomarenko, PhD tech. sci. 
Dnepropetrovsk state agrarian-economic university, Dnepropetrovsk, Ukraine 
Substantiation of the design features of the working body of the spreader mineral fertilizers  

The technological parameters of machines for mineral fertilizers centrifugal type. 
Found out one of the possible causes of uneven sieving fertilizer spreaders centrifugal type. We derive a 

simplified formula for the engineering application, which allow to justify the construction of disc fertilizer 
spreader that is guaranteed to improve dispersion. Developed technical means, namely the spreading discs with a 
feeder, which are introduced into production. 

The scientific bases of a substantiation of technological parameters of the machines. 
By mathematical modeling derived relationships that describe the patterns in the process that is carried 

out fertilizing machines and accessories, namely: 
- cceleration of the centrifugal fertilizer dissipating body, wherein the vanes are angled to the horizontal 

plane and its radius; 
- ovement of fertilizers to the surface of the scattering body field applied to the general case, which 

includes their flight in atmospheric conditions. 
The laws of descent fertilizer spreading body and the nature of their distribution over the surface of the 

soil. With this in mind, the working body designed to make fertilizer and analytically grounded optimal values of 
its structural and kinematic parameters. 

The main factors that have a key influence on the performance of the machines. 
fertilizer, fertilizers, quality allocation, performance cars, the parameters spreaders 
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Dmitry Artemenko, Assos. Prof., PhD tech. sci., Vladislav Nastoyaschyuy, Assos. Prof., PhD tech. sci.,  
Genadiy Filimonihin, prof., DSc.  
Kirovograd National Technical University, Kirovohrad, Ukraine 
Working out and experimental research of the device for measurement of soil density on width of capture 
of a condensing skating rink of a seeder 

Working out and experimental research of the device for measurement of soil density on width of capture 
of a condensing skating rink of a seeder is the purpose of the given work. 

In article the problem of measurement of soil density on width of capture of a condensing skating rink of 
a seeder is considered. Known methods and adaptations for definition of soil density are analysed, their lacks are 
revealed and the new design of the device is offered. Experimental researches of the new device are spent in vitro. 
Results of consolidation of soil under a skating rink of a curvilinear profile are received. 

As a result of the spent work it has been defined that the section design and the square form of a cutting 
element of the device, and also its longitudinal orientation gives the chance to make measurements of soil density 
with split-hair accuracy. Also the obtained data can be used for working out of new designs of condensing skating 
rinks. 
soil density, the device for measurement of density of the soil, condensing skating rink of a seeder 

 
 10.10.15 

 
 
 

 631.31:634 
 

. . , ., . . , . . , ., . . ,  
. . , . .  

   , . , , afex81@meta.ua 
. . , ., -  .  

   , . ,  
 

     
      
  

 
            

  . ,       
           
    .        

  ,    .     ,    
     ,       

         ,   
   . ,         

,    ,          
  . 

,  , , , , , ,  
 

. . , ., . . , . . , ., . . , . . , . 
.  

   , . ,  
. . , ., -  .  

   , . ,  
         

    
___________ 
©  . . , . . , . . , . . , 2015 



ISSN 2414-3820 ,     , 2015, . 45, .

 

 52

Dmitry Artemenko, Assos. Prof., PhD tech. sci., Vladislav Nastoyaschyuy, Assos. Prof., PhD tech. sci.,  
Genadiy Filimonihin, prof., DSc.  
Kirovograd National Technical University, Kirovohrad, Ukraine 
Working out and experimental research of the device for measurement of soil density on width of capture 
of a condensing skating rink of a seeder 

Working out and experimental research of the device for measurement of soil density on width of capture 
of a condensing skating rink of a seeder is the purpose of the given work. 

In article the problem of measurement of soil density on width of capture of a condensing skating rink of 
a seeder is considered. Known methods and adaptations for definition of soil density are analysed, their lacks are 
revealed and the new design of the device is offered. Experimental researches of the new device are spent in vitro. 
Results of consolidation of soil under a skating rink of a curvilinear profile are received. 

As a result of the spent work it has been defined that the section design and the square form of a cutting 
element of the device, and also its longitudinal orientation gives the chance to make measurements of soil density 
with split-hair accuracy. Also the obtained data can be used for working out of new designs of condensing skating 
rinks. 
soil density, the device for measurement of density of the soil, condensing skating rink of a seeder 

 
 10.10.15 

 
 
 

 631.31:634 
 

. . , ., . . , . . , ., . . ,  
. . , . .  

   , . , , afex81@meta.ua 
. . , ., -  .  

   , . ,  
 

     
      
  

 
            

  . ,       
           
    .        

  ,    .     ,    
     ,       

         ,   
   . ,         

,    ,          
  . 

,  , , , , , ,  
 

. . , ., . . , . . , ., . . , . . , . 
.  

   , . ,  
. . , ., -  .  

   , . ,  
         

    
___________ 
©  . . , . . , . . , . . , 2015 



ISSN 2414-3820 ,     , 2015, . 45, .

 

 53

            
  . ,      

          
      .    

      ,    .    
 ,        

,            
    ,      . 

,         ,    , 
          

 . 
,  , , , , , ,  
 

 .       
    .        

'      .     
       ,   

  ,         . 
 ,       

        . 
    .  ,   

    ,     
 .        

         .   
   50%       [1].  
 ,          
         

. 
        

 ,           
 .     1995-1997 .    

-1     .     
      .      
   ,      ,  

  [2].    ,   ,  
           

.  
        

    ,     .  
  ,      .    

  ,           10-
15 .    .     ,    

 ,       [3]. 
        . 

          
5          

    (5-10%),      
.        .  

    :       
. 

       –   
.     :  –  



ISSN 2414-3820 ,     , 2015, . 45, .

 

 54

         ; 
 –         , 

     . 
 .      ,  

 12-15%,         [4]. 
         
          

  .         
         

      .  
 -1      ,    

            
  ,     .  

 ,       90%   ,  
   3% .       

        . , 
          

. 
  .  ,     

,            
 ,          

. ,    ,      
,           , 

   ,       . 
   ,        

         . 
            

  .       
  . 
 . 1        , 

     . 

 
 1 –    

 
:   



ISSN 2414-3820 ,     , 2015, . 45, .

 

 55

 ,   ,   , 
     -      

. 
      .   

       ,   
    . 
        

    ,       
   [5, 6]. ,      
         , 

        .  
 ,         

   -      
  . 

,   ,  ,   : 
         

 ;        ;  
       . 

 ,        
     '     

 , -      
  ,     

  . 
          

        . 
  [7] ,    ,    

 ,        
,  ,  '   ,     

 ,      [8]. 
     ,   

(1)      . 

S
SM

QX 12,0201 ,                                       (1) 

  –   , / ; 
 –    , ; 

S  –   , 2/ ; 
Q –    , 3/ . 
  [8]     : 

r
S 3 ,                                                                  (2) 

 r –  , ; 
 –   , / 3. 

       
: 

aHhQ ,                                                               (3) 
 h  –   ,  , ; 
 –  , ; 
 –   , / . 



ISSN 2414-3820 ,     , 2015, . 45, .

 

 56

 

 
 2 –          

       
:   

 

         
     ,     

       .    
        ,   

            . 
   (1) ,        

  2,75  ( .2).  ,       , 
    2 .        

    .  ,    
   1,5 ,     1,2  0,9 ,    

     .        
       ,  

           
    . 

          
 ,      .   

          
      . 

 

  
 

1.            
    / . . . : [ .  . . . 

]. – .: 1989. – 94 . 
2.         ;  . – ., 

1989. – 101 . 
3.  . .     [ ] / . . , . . , . .   

.  . . .  – 2-  , .  . – .: , 1992. – 261 . 
4.  . .          

[ ] / . . , . . , . .  //     
. – 2005. – 80. – C. 62-66. 



ISSN 2414-3820 ,     , 2015, . 45, .

 

 57

5.  . .        
. .     . . : . 05.15.05 /  

 . , 1991. – 44 . 
6.  . .     [ ] / . . . ., 1970. – 904 . 
7. Jeans J.H. The Dyhamical Theory of Gases / J.H. Jeans. - Cambridge University Press, 1925.-284 p. 
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Andriy Voytik, Assos. Prof., PhD tech. sci., Vasyl Kravchenko, Assos. Prof., PhD tech. sci.,  Ivan Lisovoy, 
PhD tech. sci. 
Uman national University of horticulture, Uman, Ukraine 
Ivan Pavlenko, prof., DSc.  
Kirovograd National Technical University, Kirovohrad, Ukraine  
The definition of the distance drop of the soil working body of the brush in the disclosure of the root system 
of the mother plant  

Improvement brush the working bodies of machines for disclosure of the root system of the mother plant 
with the aim of increasing the degree of removal of soil. 

The article considers technologies and technical means for the disclosure of the root system of the mother 
plant clonal rootstocks. Found that the rational option is the use of the combined device with passive and active 
working element cylindrical brushes with vertical axes of rotation and flexible working elements. Analyzed the 
workflow of one rod lint brush and determined forces that are not. As a result of analysis of previous studies 
relating to the distance of the drop particles when working cylindrical brushes using the theory of dimensions and 
similarity of the equation to determine the distance of the drop of soil particles or soil that covers the root system 
of the mother plant.  

It is established that to ensure the abandonment of the land within its range from which it is removed, 
vehicles for disclosure of the root system of the mother plant, you must install additional shields.
brush, rod pile, deflection, substrate, roller, soil, size, weight 
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The definition of the distance drop of the soil working body of the brush in the disclosure of the root system 
of the mother plant  

Improvement brush the working bodies of machines for disclosure of the root system of the mother plant 
with the aim of increasing the degree of removal of soil. 

The article considers technologies and technical means for the disclosure of the root system of the mother 
plant clonal rootstocks. Found that the rational option is the use of the combined device with passive and active 
working element cylindrical brushes with vertical axes of rotation and flexible working elements. Analyzed the 
workflow of one rod lint brush and determined forces that are not. As a result of analysis of previous studies 
relating to the distance of the drop particles when working cylindrical brushes using the theory of dimensions and 
similarity of the equation to determine the distance of the drop of soil particles or soil that covers the root system 
of the mother plant.  

It is established that to ensure the abandonment of the land within its range from which it is removed, 
vehicles for disclosure of the root system of the mother plant, you must install additional shields.
brush, rod pile, deflection, substrate, roller, soil, size, weight 
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Valery Honcharov, Assos. Prof., PhD phys. & math. 
Kirovohrad National Technical University, Kirovohrad, Ukraine 
The minimization of the duration of the flow of the transition processes of rotor machine on the viscoelastic 
supports with one auto-balancer 

Passive auto-balancers are used at balancing of many rotary machines. The investigations of transition 
processes upon the occurrence of auto-balancing of rotating machines with auto-balancers are absent practically at 
the moment. 

In this work analytically investigated the duration of the flow of the transition processes upon the 
occurrence of auto-balancing in rotor machine in which the rotor is placed with the possibility to rotate around its 
longitudinal axis in a corps on viscoelastic supports and statically balanced by one auto-balancer with many 
corrective weights. 

It is shown that the duration of the flow of the transition processes: 
) depends on seven dimensionless parameters; 

b) decreases with increasing of mass of corrective  weights and with a significant increase: 
- elongation of the composite rotor (at great speeds of rotation); 
- of stiffness of supports of the corps for the long (at great speeds of rotation) and short (at low speeds of 

rotation) of the composite rotor; 
- of the speed of rotation for long and very short of the composite rotor; 

c) decreases substantially at approaching of the speed  of rotation of the rotor to its resonant speed by 
directly reduction of the speed  of rotation or - increasing of resonant speed by increasing of the elongation of the 
composite rotor or of stiffness  its supports; 

d) decreases when: a significant removal of a point of suspension of AB from the center mass of the rotor, 
or approach to it for the long and spherical (at low speeds of rotation) of composite rotor; approximation of the 
point of suspension to its extreme value for short and spherical (at high speeds of rotation) of composite rotor. 
rotor, corps, imbalance, auto-balancer, transition processes, minimizing 
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Govorov Oleksandr, senior researcher, PhD tech. sci. 
National scientific centre “Institute for gricultural  ngineering and lectrification”, town Glevaha, Kiev region, 
Ukraine 
Universal shredder disc-valve stems of plants with variable bandwidth distribution of the grinding particles 

Sound technological - constructive scheme of universal disk grinder-distributor of all kinds of crops and 
crop residues, including stubble and straw from the roll according to the agro-technical requirements. 

Which provides control of the bandwidth of the particle distribution of chopped straw from the rolls, 
depending on the width Harvesters Combines, formed the rolls. 
platform, adjusting plate, supporting wheel, section, disk cutting machine, holder, hinge, a knife, plant 
stem, crop residue 
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Mathematical justification of technological process work of corn picker multifactor action 

The aim is to study work pick plate separation machine heads by developing a mathematical model of the 
process separation heads at complex combination of several forces 

In the work study the basic methods of separating the cobs from the stalks. Developed a mathematical 
model the process of separating the cobs with a combination of many forces, which gives you the opportunity to 
establish patterns of changes in the basic kinematic parameters of the picking machine multifactorial action. Based 
on these equations are defined ways further development of corn-harvesting technical new generation. 

As a result of the research means separation of ears basic mathematical model separation machine heads 
the combination of many forces, which makes it possible to change the basic patterns of kinematic parameters 
separation machine heads multi-unit action. 
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Simulation parameters of the sowing vegetable planter 

We have the task of creating a sowing machine with a diameter of attracting holes and press the removal 
of seeds, which could provide the seeding of small vegetable seeds (peppers, cabbage, tomatoes, eggplant, lettuce, 
radishes, parsley, etc.), Cultivated in greenhouses and outdoors. This solution will simplify the design of the 
sowing and ensure high availability of the machine to work without changeovers. 

The paper presents the research on the experimental determination of the parameters stand sowing 
apparatus. The limits of the optimal parameters and their values. For a fixed range of parameters sowing apparatus 
constructed a mathematical model of the seed and determine the optimal parameters of the suction opening. 
Construction of mathematical models of vegetable seeds allow depending on the tasks to determine the optimal 
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frequency of the rotor speed sowing apparatus for a given seeding rate, seed culture, the diameter of the suction 
hole and the amount of pressure. 

For a fixed range of parameters sowing apparatus constructed a mathematical model of the process of 
seeding and determined the optimum diameter of the suction hole equal to 0.00054447 m. This result is consistent 
with the theoretical conclusions. To ensure standards when seeding pepper the pressure should be taken at the 
upper limit, while sowing the seeds of tomato and cabbage - on the bottom, the diameter of the suction cup you 
can take 0.5 mm to the positive tolerance of up to 0.03 mm. 
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Experimental studies of the transportation of grain materials screw working body carried out in order to 
create an effective and reliable design of the screw. 

The method and results of experimental studies the effectiveness of the work of screw conveyors. The 
stands for research fitted with the necessary devices, mechanisms and instruments for change, management and 
measurement of structural and kinematic parameters of screw conveyors. Well the criteria of optimization as the 
factors influencing them. 

To study the effect of vibration elements screw feeder to transport efficiency. Experiments with vibration 
screw feeder found in all cases, a decrease in the circulation of the transported material, increasing the 
productivity of the screw. 
auger, grain material, methods, parameters, the screw actuator, research 
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Estimated expenditure times aggregation of sowing MTU 
 The purpose of this article is to assess the effects scheme of two-machines sowing unit labour input of the 
alteration of  its situation in the workplace and vice versa. The unit consists of a universally-till tractors of drawbar 
category 1.4, two trailed seeders -3.6 and the new semi-mounted coupling. 

Study of retrofitting planting unit of the transport situation in the workplace and vice versa carried out by 
measuring the stopwatch time for each operation. All measurements during the refurbishment of the unit 
performed two mechanizers. The process  alteration of the unit in the transport situation in the workplace include 
the following operations: detach the left and moving right tractor seeders; detach the right move left tractor and 
planter; installing the extension cord coupling of the transport situation in the workplace; adherence to the 
coupling of seeders. 

Experimentally determined that total time consuming process of rebuilding two-machines planting unit of 
the transport situation in the workplace is 0.077 p-h. The largest (43%) part of the production time is to detach the 
left and moving right tractor seeders and forward along with hitch and attached to the right the planting machine. 
To reduce non-productive time spent on creating a new unit structure coupling it is advisable to equip the semi-
mounted it additional hydraulic cylinder. In addition to lifting and lowering the hitch extension it will act as a 
damper vertical oscillation. 
tractor, tractor unit, coupling, entrance, joining labor input 
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Bench tests of barbells of sprayer 

The objective of investigation is experimental studies of stress distribution in the most dangerous sections 
of elements of barbells of sprayer; determine the size and nature of changes in acceleration and angular velocity of 
sections barbells of sprayer. 

The article describes bench tests of barbells of sprayer production of PJSC “Boguslav agricultural 
machinery”. The study was conducted on the stand for testing trailed sprayers for dynamic loading. As a result of 
research obtained values of tensions in the most dangerous sections of the elements of barbells of sprayer, 
meaning acceleration and angular velocity sections of barbells of sprayer. 

Obtained by conducting bench tests of barbells of sprayer values of stresses in the elements of barbells of 
sprayer, the size and character of change of acceleration and angular velocity of sections of barbells of sprayer is 
the basis for simulation modeling in the design of machines for chemical plant protection. 
sprayer, barbell of sprayer, dynamic load, stress, acceleration 
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Polyakov, PhD tech. sci. 
Lugansk National Agrarian University, Lugansk, Ukraine 
Improvement of ancillary tillage fields on  slopes 

The aim of the revision is mounted tractor to keep the tiller in the straight direction, regardless of 
operating conditions to eliminate the possibility of damage to crops. 

Analysis of the units with serial mounted system has shown that they do not provide high quality tillage 
work on sloping fields [2,3], as in the gun, such as cultivators, there is a lateral force that is trying to remove him 
from the rectilinear motion in the direction of the slope [4]. At the same time possible damage to plants cultivated 
cultivator unacceptable. To preserve the straightness of motion machine when working on slopes, the hinged 
system the tractor should be equipped with an additional thrust to the location of its rear hinge on the same shaft 
with the upper rod to form a closed triangle. 

Hold in rectilinear motion tractor mounted implement in the performance of tillage works on a sloping 
field can be achieved by a hinge extra traction on the upper axis of the tractor and adjusting devices other rod 
linkage by changing their length, with the result that the working bodies of the cultivator will not damage the 
cultural plants. 
cultivator, extra traction, sloping field, rectilinear motion 
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The rationale for the required length separating the bottom surface of the cleaning sieve 

The aim of this work is to reduce injury to the grain during harvesting, by way of justification required 
length separating the bottom surface of the cleaning sieve. 

Describes the design parameters of the upper and lower louvered sieve and conducted substantiation 
required length separating the bottom surface of the cleaning sieve. 

Determined the length of flight of grains after impact along the line of the lower sieve and the flight time. 
The dependence for determining the necessary length of the lower louver sieve, cleaning of the combine. 
galuzina sieve, cleaning system, injuries, airflow fluctuation, amplitude of the sieve 
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Research the tensely deformed status of the active flat knife of purifier residual tops  

The artical is dedicated to the problem of improving the efficiency and reliability of technological topping 
the residual tops of sugar beet crowns taking into consideration the structural and technological parameters of an 
active type topper. 

The use of active type topper design will improve the efficiency and reliability of toping the sugar beet 
crowns. 
topper, flat knife, root, bending moment, tangent stresses 
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Comparative analysis of theoretical and experimental investigations of the functioning of heat exchanger 
for livestock buildings 

The paper conducted a visual and statistical comparison of theoretical and experimental data, which made 
it possible to argue about the adequacy of the mathematical model, developed as a result of theoretical research 
unit heat exchanger for livestock buildings and the possibility of its use for engineering calculations. 
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Vasily Banga, PhD tech. sci., Yuri Banga, Msc. 
Lviv national agrarian University, Lviv, Ukraine 
Analysis of existing theories of the process of distributing and dosing bulk feed 

Abstract: the aim of the study is to develop a theory of individual process of distributing and dosing bulk 
feed individual components distributor-dispenser.  

The article presents the theory of the process of distributing and dosing bulk mobile feed dispensers-
dispensers, depending on their constructive-technological parameters and operating conditions. The main 
parameters, the maximum permissible mass of a single DaVinci, the cycle of distribution, feeding and moving 
speed of existing mobile feeders.  

By review theories of the process of distributing loose feed, it was found that they focused mainly on 
group feeding of cows. After analyzing the theories of the process of dispensing bulk feed is set to partial the 
effect of physical-mechanical properties of granular feed on the productivity of dosing and the absence of theories 
of the dosing cone and cone-blade working bodies, does not allow to develop optimum design of the feed 
dispensers which are able to meet the appropriate zootechnical requirements. 
granular material, performance, uniformity, accuracy of dosing 
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Experimental researches of crushing and coarse fodder chopper stebelnyh combined with knives 

The technique of experimental studies of the process of grinding the chopper roughage working body 
which is equipped with a freely suspended combi blades, including vertical and transverse wedge-shaped crescent-
shaped blade, allowing to create the necessary elastic and plastic deformation of the crushed material. 
rough, potential stem, size reduction , combined knives, blade 
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Olexsandr Brovarets,  Assos. Prof., PhD tech. sci. 
National University of Life and Environmental Sciences of Ukraine, Kiev, Ukraine  
Analog-digital transformers of technical systems of local monitoring of electroprovidnih properties of the 
ground environment  

In the article it is resulted structural-functional diagram of the technical system of the local monitoring of 
electroprovidnih properties of the ground environment with classification of analog-digital and tsifro-analogovih 
transformers and mathematical vehicle, that are used for their realization.  A signal from the given devices of 
monitoring gets on inspector, that manages work of the special device of individual  occasion of working elements 
of machine for bringing of mineral fertilizers, here possible data record as an electronic  card on PC card with a 
magnetic transmitter from the devices for monitoring of the state of –rountou and vegetation (cartograma  of task) 
and realization of the local-band differentiated bringing of mineral  fertilizers (cartograma is realization),  that 
possibility gives to provide the optimum norm of bringing. The offered model will allow to promote productivity 
and  efficiency of monitoring of the state of agricultural lands by continuous registration of closeness of current on 
the electrode  pairs of device, which are constantly submerged in –rount and taken place on a mobile vehicle 
transport. 
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The article presents analysis of the main actions and methods of crop protection for organic farming. 
Biological methods of of plant protection play a key role in the making ecologically clean products. 

The study of existing types of dosing (volume, weight, pneumatic mechanical and pneumatic) has shown 
that the best dosing for the pupae of Trichogramma is a pneumatic hopper-doser with intermittent supply airflow. 
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The influence of grain size on the strength and quality of seeds 

The aim of this work is to determine the effect of grain size on the strength and sowing qualities of seeds, 
and the dependence of its contamination by pathogens from its shelf. 

A method of determining the influence of grain size on the strength and duration of storage of seeds of 
winter wheat Polesskaya 90 on its sowing qualities.  

Studies have shown that with increasing the width of the holes of the sieve effort of destruction mirror 
nvoc grows, the rupture strain decreases and decreases and the ratio of the strain to fracture width. 
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  11.11.15 



ISSN 2414-3820 ,     , 2015, . 45, .

 

 152

 636:664.73 
 

. . , . . , * 
      

 .  , . ,  
 

    
   

 
        . 

,        .   
       ,   .    . 

        
   . 

,  ,  ,  
 

. . , . . ,  
      .  ,  

. ,  
       

 
        

. ,        .  
        ,   .   
 .       

     . 
,  ,  ,  

 
 .        

   ,       50  
100% [1].      – 20…50% (   ),   
– 60...90%,   – 80…100% [2].     

      14,4 . .  ,   2,9 . . 
   ,  11,5 . .    , 

      [3]. 
         - 

,   .        
       70%    

     [4].    
    ,    

          
 [5]. 

    ,     ,    
         

    .  
 ,        

   ,      ,   
_________________ 
*   - . . .,     . . 
___________ 
©  . . , 2015 



ISSN 2414-3820 ,     , 2015, . 45, .

 

 153

   ,        
  0,25 .        

        . 
    .       

     [5-7] ,       
,         –      
  ,        

 ’      .  
          

  .  ,   , 
         . 

,           [8], 
           (15-18  / ). 
        

   (      20%).   
        (   ). 

 ,      (   
  700  / ). 
      . . [9],  . . [10] 
 . . [11]        

    .      
          

 (        
 ).       
       ,    

 . 
 .        

        
      . 

  .      
,        ,       

  :    , 
       .  

 ,        
  , :  ,      

,      -  
  .  

   ,      
            

  . 
 ,     , ,  

         . 
, . .  [12], .  [13]  . .  [14]    

,         .  
, .   ,      

 ,   .  
         

     –  ,    [12, 15]. 
      ,      

  ,   ,      



ISSN 2414-3820 ,     , 2015, . 45, .

 

 154

        ,    
        .  

            
  ,         
     .     

      .  
, . .  [12]     ,  

  ,       , 
     .    

     .     , 
      .  

         
 , :  ,  ,   , 

     .  
      ,      

 ,   ,  .   
       . .  [12],   

     ,    
      .    

 . .  [16],  ,      ,   
  ,       

  .  
        . 
    . .  [17]    

 :         
        – 

  ,         
 ( )    ( ).       
     . . .  [18]   , 

          .   
,          ,   

 70°  . . .  [17] ,     
      ,    

   30°.   . .  [12] , 
            

.        25° ,   
    – .   . .  [19],   

           
30…50°.         

    .    ,  
         

        . 
    ,   ,  

,           , 
  ,         . 

   ,       
      ,  ,   ,  

       , ,   
. . .  [12] ,        

 2...8           1,5 



ISSN 2414-3820 ,     , 2015, . 45, .

 

 155

.        5   ,   
       .   

 ,     5      
   -    .   

. .  [20]   ,      
-2        . ,   

   4  16         1,75 . 
          

        . J.B. Liljedahl [21]   
  ,         0  0,4   

   ,  ,        
   . . .  [12] ,     

       .  ,  
         

 .         . 
   ,         ,  

 ,     .  '       
    ,       

,  .  ,       
    ,        
 .         .  

        
       ,  

      .     
       

 . 
   ,   ,       

     ,       
,         –      
  ,        

 ’      .     
 :   ;   ;  

. 
          

  (        
),     .     
  ,    ,    

    .    ,   
 ,    . 

   ,    ,   
    .      
    –   .   

  ,    .    
    ,         

 –  ,   ,      
        . 

           
     ,      

    ,   .    
     .     



ISSN 2414-3820 ,     , 2015, . 45, .

 

 156

           . 
         

  ,  ,         
 . 

.        
   ,      

  .         
    ,   .    . 

        
      ,   

     .     
      . 

 
  

 

1.  . .     [ ] / . . . – .: , 2002. – 512 . 
2.  .      [ ] / . . , . . . 

– .: , 1970. – 236. . 
3.  . .         [ ] / . .  

//    . – 2006. 3. – . 5-8. 
4.  . .        

[ ] / . . . –  / : , 2001. – 200 . 
5.  . .    [ ] / . . . – .: , 1974. – 640 . 
6. , . .  [ ] / . . . – .:  , 1975. – 766 . 
7.  .      [ ] / . . – .: , 1969. – 863 . 
8.  . .   -    [ ] / . . , . .  // 

    , ,    
:   -   « -2011». – : 

 , 2012. – . 116-121. 
9.  . . -     : . .   

.  . . : 05.20.01 «   » / . . 
. - , 2008. – 42 . 

10.  . .          : 
. .   .  . . : 05.20.01 «  

 » / . . . -  - - , 2006. - 20 . 
11.  . .          

 [ ] / . . , . .  //      
.    . –  : , 2012. – . 7. – . 55-58. 

12.  . .         / . . . – .: 
, 1975. – . 29–32.  

13.  .          
   : . .   .  . . : 05.20.01 

«   » / . . - , 1971. – 20 . 
14.  . .       

[ ] / . . , . . , . .  //      
 :  I-    -  . – 

:   , 2012. – . 232–238.  
15.  . .      [ ] / . . . 

– .: , 1978. – 560 .  
16.  . .      [ ] / . .  //  

. – 1937. – . 5. – . 7–114.  
17.  . .  . . 3. [ ] / . . . – .: , 1965. – 384 c.  
18.  . .     [ ] / . .  // 

 . – 1940. – . 9. – . 1–27.  
19.  . .       [ ] / . . 

 //      . – 1957. – . 6. – . 
106–149.  



ISSN 2414-3820 ,     , 2015, . 45, .

 

 157

20. , . .      : . .  
 .  . . : 05.20.01 «   

» / . . . - , 1965. - 20 . 
21. Liljedahl, J. B. Measurement of shearing energy / J. B. Liljedahl, G. L. Jackson, R. P. De Graff, M. E. 

Schroeder // Agricultural Engineering. – 1961. –  6. – PP. 298–301.  

Nanka Oleksandr, PhD tech. sci. 
Petro Vasilenko Kharkiv national technical university of agriculture, . Kharkiv, Ukraine  
Directions of increasing grinding down of corn forages efficiency process 

The purpose of this work is results of grinding down of vegetable materials by the method of cutting 
researches analysis and way of fundamental grinding down of corn forages researches by the indicated method 
determination. 

From the physical point of view for solids grinding down there is a process of it is dividing into more or 
less particles and in spite of plenty of grinding down methods, in it is basis one lies and also the phenomenon is an 
origin in a body at it is loading of maximum tensions which bring to integrity bodies violation of over and to the 
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cutting process is studied not enough. To the present tense there is not the unique idea about influence of such 
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The research results of agricultural meteorology risk reasons of agricultural production projects 

The researches results of agricultural meteorology terms influence on the rates of works in the 
technological systems of agricultural plants growing projects are generalized. 

The influence of agricultural meteorology terms on the rates of works implementation in the 
technological systems of agricultural plants growing projects is marked. Research is executed and their results are 
generalized in relation to influence of agricultural meteorology terms on the state of the plants. On that case the 
duration of time intervals is set for which implementation of works in the projects of spring soil-tillage and 
sowing, chemical defence and harvesting of plants was possible. The statistical descriptions of duration of fine and 
inclement intervals of time are brought. The theoretical distribution and the differential functions of distribution 
are presented. 

Take into account the system features of projects during the ground of management decisions in relation 
to the parameters of the corresponding technical rigging is important pre-condition of increase of their efficiency. 
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Situational planning of mechanized technological operations in crop production 

The article reveals analysis of scientific works as to situational planning and choice of effective machine-
tractor units for fulfilment of technological operations in crop production. The work argues need to develop 
instruments for situational planning of mechanized technological operations in crop production.  

The research proposes an approach as to situational planning of mechanized technological operations in 
crop production, which is based on Pareto method and enables making of multi-criteria choice of machine-tractor 
units for fulfilment of technological operations. The authors have analyzed criteria of the choice of machine-
tractors units for fulfilment of technological operations. It is proposed to make choice of machine-tractor units for 
fulfilment of technological operations in crop production according to overall index of quality of work fulfilment, 
productivity of the units, resource consumption of the operations, and composite index of harmful effects from the 
operations fulfilment.   

The authors have developed an algorithm and content solution of situational planning of mechanized 
technological operations in crop production, which are based on the proposed approach and make ground for 
correct managerial decisions as to choice of machine-tractor units for fulfilment of technological operations 
regardless of natural-climatic conditions of farms and their machine-tractor park.  
situational planning, technological operation, crop production, machine-tractor unit, efficiency 
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The main directions of improving technical level of gear 
pumps of agricultural machines 
 

The paper presents ways to improve the design of gear pumps and hydraulic drives of modern 
agricultural machines. The main trends in the increase of technical level of gear pumps are: increase of pressure of 
hydraulic fluid which is developed by the pump, increase of specific useful capacity, volume efficiency, relief of 
bearings and decrease of pulsation of instant feed and noise level. 
gear pump, hydraulic drive, hydraulic machine 
 

. . , ., -  . , . . , ., -  . , . . , ., . 
. , . . , ., . .  

   , . ,  
       

   
 

    ,     
  :    ;    

  ;   ;      
;      .     
    ,    , 

       .  
 , ,  

 
In modern agricultural machines the fluid power drive is increasingly being used 

replacing mechanical, hydrodynamic and, in some designs, the electromechanical drives [1-4]. 
While creating modern hydraulic systems designed for high pressure, piston pumps are 

preferred. However, piston hydraulic machines have a number of significant disadvantages that 
makes us looking for alternative fluid power machines which work according to different 
principles. 

These fluid power machines include gear pumps (GP). Due to the simplicity of design, 
reliability and unpretentiousness in operation this type of pumps is widely used. In some 
branches of engineering GP is dominant. For example, in the domestic tractor mounted systems 
of agricultural and industrial application with drawbar category from 6 to 150 kN only gear-
type pumps are used. 

Ukraine is a major producer of GP on the territory of former Soviet Union. The leading 
Ukrainian enterprise producing gear pumps is a public joint stock company "Hydrosila." The 
production volume of gear pumps produced by Kirovograd PJSC "Hydrosila" is more than 10 
... 12% of the world production. 

Problem description. One of the most important directions in the development of 
hydraulic machines is to increase the pressure of the hydraulic fluid. 
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Research has shown that the cost of manufacturing of hydraulic units with equal 
capacity and with increasing pressure up to 30,0...40,0 MPa is reduced [5]. Transition to higher 
pressure in hydraulic units lets reduce their mass and dimension, as well as reduce the influence 
of the gas-air component of the hydraulic fluid. T.M. Bashta in his work [6] notes that the 
increase in pressure in the hydraulic system of the aircraft from 21,0 MPa to 28,0 MPa reduces 
the mass of the elements of the hydraulic system by 12 ... 16%. 

A promising trend in the development of hydraulic systems is the use of adjusting 
pumps and hydraulic motors in hydraulic drives. A widespread expansion of adjusting pumps 
and hydraulic motors has been caused by the aspiration of designers to improve the degree of 
efficiency of hydraulic systems and hydraulic drives, to provide energy saving in the 
production process and realize the possibilities of electro-hydro automated systems for the 
"non-human" technology and remote control. 

Objective of research. Object of research are the processes happening in the gear 
pump. 

Research results. The need to reduce the size and steel intensity of hydraulic systems 
and hydraulic drives with the increase of their power efficiency is also a strategic direction in 
the development of hydraulic systems and hydraulic drives. 

From the above-mentioned we may state that the main trends in further development of 
hydraulic systems and hydraulic drives is to increase the operating pressure, the degree of 
elements’ control and increase of specific power density. 

As the research results show [13] it is possible to increase the pressure generated by the 
GP by reducing the clearances in the conested parts. However, this involves the improvement 
of the accuracy of production, which requires the acquisition of the precise and expensive 
equipment. 

One of the solutions to the problem is the selective collection of parts of the pump while 
it is assembled which corresponds to the effect of improving the accuracy of the manufacture 
of parts one class up. However, this method is appropriate only in individual and small batch 
production and is associated with significant organizational changes in production process. 

The second option is a constructive solution to increase the hydraulic resistance in each 
pairing or eliminating clearances in these pairings, for example, the transition to a single part. 
For example, replacing the individually manufactured bushings for coupled bushings 
eliminates the clearance at the joints of bushings. Also, as an example of a constructive 
solution of the pump assembly problem is refusal of the bushings in general and transition to 
the formation of bearings in the housing and the cover of the GP. Under this scheme 
"Hydrosila" company produces pumps GP-M and «Master». This example illustrates the 
elimination of undesirable clearances in principle. 

In our latest developments we propose the design of the GP which eliminates the face 
plate pairing of a driven gear, and, as we know the proportion of leakage on the face plate 
clearances of the GP is 70 ... 80% of the total leakage. 

The increase of specific useful capacity still remains important which allows increasing 
basic specific indicators of a GP, in particular, the power density per weight unit and volume of 
the GP. The solutions to this problem are described in [14 - 18]. These papers show the results 
of the research to increase the rate of use of the volume of spur gear rings. 

The rate of use of the volume of spur gear rings of serial GP does not 
exceed 30,0K

0V . The proposed design of the pump, subject to certain limitations imposed 
by the manufacturer 3323,0K

0V  [14 -18]. Optimum rate of use of the volume of spur gear 
rings without limitations of the producer reaches 417,0K

0V , in some cases higher. The next 
task is to develop the pump with 0,1K

0V . Currently the problem has been solved at 
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theoretical level. There is continued research allowing realization of this idea in the design of 
the GP. 

The next stage of development of the design of the GP is the development of ways for 
hydraulic relief of pump bearings. 

The power pressure of hydraulic fluid on the spur gear rings, the force of which is 
perceived by pins and bearings of the pumping unit, leads to an increase in diameter and length 
of bearings, which significantly reduces the design excellence and technical level of the GP. 
Currently, this problem is solved by the use of new materials of sliding bearings with extra 
load. Due to the use of metal-flourine-bedded bearings we were able to reduce the length of 
bearings in 1,5...1,7. But the length of the bearings 2,0...2,5 heigher than spur gear rings which 
define the volume of the working chamber of the GP. 

Functional analysis of the GP showed that one of the reserves for increasing the 
technical level of the GP is to increase its specific characteristics, particularly feeding. This can 
be achieved by reducing the dimensions of the GP and by reducing the length and diameter of 
the bearings. 

The solution of this important scientific problem lies in the plane of transition from flat 
to the development of three-dimensional model of the pumping unit of the GP, including not 
only pur gear rings, the parameters of which depend on the volume of the working chamber of 
GP but bearings as well, the volume of which in the total volume of the pumping unit 2,0...2,5 
higher than the spur gear rings. 

One of the most common ways to reduce the load on bearings of the GP is the use of 
the scheme, in which the hydraulic unloading of bearings produced by increasing the high-
pressure zone. Further increase in the high pressure zone will allow reducing the length of the 
bearings and thus, the GP in general. But to increase the high-pressure zone we have to use 
gear with a larger number of teeth, which reduces the rate of use of volume of spur gear rings 
of GP. It follows that there exists an optimal number of gear teeth, which provides the 
minimum dimensions of the bearings. 

In other words, it is possible to find the optimum parameters of the toothing for which 
the dimensions of the pumping unit, and thus the GP, will be minimal for the given design 
conditions. 

As the optimization criterion it is proposed to apply the rate of use volume of pumping 
unit, which is the ratio of the form 

ppbDpd
zpbzdDD

K
ez

zie
K

z

0

l,,,V
,,,,V

,   (1) 

where 0V  - the working volume of the GP, m3;  

iD  - diameter of the gear teeth basins, m;  

zd  - diameter of the pins, m;  
z  - the number of teeth of gears;  
b  - the width of the spur gear ring, m;  
V  - the volume used by pumping unit of GP, m3;  

zl  - pin length, m;  
p  - load capacity of bearings for a given sliding speed, Pa.  

The volume used by the pumping unit of the GP can be easily calculated according to 
the dependence 

)2(25,02V 2 plpbD ze .    (2) 
Determination of working volume of GP under normal conditions presents no particular 

difficulties [14-19]. However, in the case illustrated by the dependence (1) – it is a difficult task 
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that requires additional theoretical research. This is due to the fact that the parameters in the 
corresponding calculation formulas are themselves dependent variables, in particular the 
parameters of sliding bearings of GP. 

The most important research aimed at improving the technical level of GP is to increase 
the feeding rate. To achieve this goal we developed new physical-mathematical and 
mathematical models of internal leaks in the GP. Until now, there was no method of calculating 
internal leaks of fluid in the calculation of the GP, which are still determined experimentally 
[19]. At this moment the research has been done and the results are presented in publications 
[20-23]. The data obtained in the research can and should be used in the calculation of the 
volume of internal leaks through the gaps in the joints of the GP, as well as in the development 
of measures aimed at increasing the pressure which is generated by the GP. 

However, theoretical developments of the GP, despite their long history, are far from to 
be perfect. One of the directions of further development of the theory of internal leaks is to 
determine the relationship of volumes of internal leaks and flow rate of the hydraulic fluid in 
the sliding bearings of the GP. 

Recent years, the work is done to reduce pulsation while instantaneous feeding of 
hydraulic fluid in the GP. The obtained results of theoretical research in this direction 
eliminated some inaccuracies of existing physical-mathematical and mathematical models and 
theories [28]. The developed during theoretical studies new physical and mathematical and 
mathematical models suggest that the geometric pulsation of instantaneous feeding and 
pressure during operation of the GP can be significantly reduced. These findings were fully 
confirmed and extended by theoretical and experimental studies of this phenomenon [28]. 

One of the major unexplored areas in the working process of the GP is the process of 
increasing the pressure of the hydraulic fluid. It is believed that the process of pressure increase 
occurs during the angle rotation pitch of the gear. This is a complex process depending on 
many factors, notably the frequency of rotational of gears, as well as circumferential, radially-
directed end faces and the end faces of leaks in the transition zone. 

One of the insufficiently studied trends in the theory of GP is the process of absorption. 
This is due to the fact that modern gear pumps have high overall and volume efficiency. 
Rotation speed does not exceed 60 s-1 and does not affect the quality of the filling chambers of 
the GP. By increasing the rotation speed of the drive it is possible to increase all specific 
indicators of GP, many of which are proportional to the speed. Consequently, the development 
of future designs of the GP should consider the possibility of increasing the rotation speed and 
pay attention to the study of the process of absorption of the hydraulic fluid. 

The problem of increasing the coefficient of feeding of the GP has not been fully 
investigated. Still remains unsolved the mechanism of the process of compression and 
decompression of the hydraulic fluid in the cut-off plane of the GP. The authors of monograph 
[12] are concerned with a serious problem of loss of potential energy of the pressurized 
hydraulic fluid, which is transferred from the cut-off plane into the suction chamber. Solving 
this problem will increase the volume and the overall efficiency of the GP. 

An important issue is the problem of regulating the feeding in GP. At present, there is a 
successful experience of the GP design with regulated feeding [24-27]. In case of successful 
solution of a number of problems and the main of which is the increase of the coefficient of 
regulation, it is possible to get the GP with adjustable feedrate which by its cost will be 
considerably cheaper than the existing designs of regulated volume gear pumps – guided-vane 
and axial piston pumps. 

The most important area of research is the study of the dynamic characteristics of not 
only the GP but also other types of the regulated volume pumps. At the moment a fast increase 
in the expansion of production processes demands accuracy and speed regulation which creates 
the need to develop new methods of calculation and design of hydraulic drives and hydro-
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automatics. To perform the calculations it is necessary to study the dynamic characteristics of 
the hydraulic drive elements. 
Increasing load and speed in modern machines is accompanied by increasing noise level. Gear 
pumps are no exception in this regard. Measures to reduce noise in gear pumps that are 
described in technical literature are, as a rule, a recommendation, and a really effective way to 
reduce noise has not been currently developed. Consequently, the task of improving the noise 
performance should also be considered relevant. 

It should also be noted that the energy aspect of GP operating process has not been 
studied in details, in particular processes connected with the loss of energy for heating the 
hydraulic fluid, as well as factors affecting the mechanical efficiency. 

Conclusions. When designing the hydraulic drives of agricultural equipment to 
hydraulic machine it is appropriate to use gear pumps, which have a number of important 
advantages in comparison with other types of pumps. The principles by which gear pumps 
operate allow positioning them as pumps with a great potential. The article outlined the main 
ways of further improving the design of gear pumps in the direction of increasing their 
technical level. The main directions of improvement of the GP are: increasing pressure of 
hydraulic fluid generated by the pump; specific working volume and capacity; rate of feeding; 
unloading of bearings; instant reduction of pulsation flow and pressure, and reduced noise 
during operation of the pump. 
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Electric-arc milling 

The objective of the work is reasoning of technological pattern for shaping grooves by electric arc and 
prognostication for technological properties of electric-arc milling. 

The work shows the results of electric-arc groove milling research: 
- analysis and research of different technological patterns of shaping grooves; 
- designing of graphite electrode tool of composite structure which ensures working liquid pumping 

through a narrow parallel-plate duct; 
- mathematical modeling of technological properties of electric-arc milling. 
Conclusions.  There has been offered a method of cavity working, grooves in particular, by electric-arc 

milling. There was given experimental reasoning for technological pattern of groove shaping  by electric arc with 
use of graphite electrode tool of composite structure. There have been received mathematical models of 
technological properties of groove electric-arc milling which enable to control and forecast them. 
electric-arc, hydrodynamic regime, graphite electrode tool of composite structure, additional current, 
technological properties, mathematical models 
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Stochastic modeling tribotechnical degraded processes and forecasting reliability indices 

Providing focused on improving the reliability of transport equipment Ukrainian production design 
requires extensive use of simulation techniques and forecasting reliability. The article is an exposition of the 
method of stochastic modeling of processes of accumulation of mechanical damage in the elements of machines 
and forecasting based on this performance mechanical reliability. 

Feasibility reliability prediction requires data on the value of input parameters, statistical evaluation that 
can be performed through the use of discrete data with continuous monotonic random process.  

The practical significance of this method of modeling and forecasting of mechanical reliability for the 
design phase and tests of prototypes is built on the basis of the real statistics object model reliability will reflect 
the whole range of operational impacts and factors affecting the degradation processes and resource allocation. 
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Analysis of corrosion - operational factors on the residual life of metal structures of agricultural machinery 

It offers an analysis of the additive effects of congestion and aggressive operating environment on matal 
structure agricultural machinery. Analytically studied the basic mechanisms of the impact of corrosive 
environment on crack resistance of materials bearing systems of mobile machine. The findings indicated the way 
to ensure the prediction of residual life of machinery and equipment of agricultural production. 

Several corrosive action fertilizers for deep holes is different from the activity of a number of fertilizer by 
mass loss . The nature of the corrosion damage from corrosion in the environment of fertilizers for each type of 
fertilizer and the material will be different. In certain fertilizers by corrosion is uniform , the other dominated by 
local corrosion to form deep holes , which often leads to the destruction of small parts in general corrosion. The 
most corrosive in both cases is nitro phosphate and ammonium sulfate. 

These approaches, especially in cyclical load bearing systems operating in aggressive environments, high 
residual stresses and the presence of corrosive injuries that lead to the appearance of holes early on operating 
vehicles. 
aggressive environment , stress, cracks 
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The time-optimal control object at small error deviation 

The description the optimal time management control law implementation problem solving. For small 
deviations of the control system switches to the stabilization and switches the control law with optimal time in the 
PID or PI.  

The system ceases to be the optimal time. The task of implementing one-optimal control law for all 
values of the error deviation is solved by maintaining the statistical unit and controlled attenuator control system 
structure, which allowed to change the value of control in the stabilization mode proportional to the error 
deviation.  

This decision allowed the control disturbances use without changing the control law system under the 
influence. 
control system, the control law, the time-optimal control 
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 2  –   23     

  0 1 2 3 

 
 

 Ra,  
1 + - - - 2,97 
2 + + - - 2,30 
3 + - + - 4,23 
4 + + + - 2,27 
5 + - - + 2,11 
6 + + - + 0,89 
7 + - + + 5,87 
8 + + + + 1,90 
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 Ra,  
1 + + + + 0,958 
2 + - + + 0,305 
3 + + - + 0,568 
4 + - - + 0,321 
5 + + + - 0,915 
6 + - + - 0,355 
7 + + - - 0,761 
8 + - - - 0,567 
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The machining of porous materials 

The article describes the influence of factors of the machining on the surface roughness of  porous 
materials. 

The equations of regression is presented  for the turning and milling of porous materials.  
The speed of spindle (cutter) have greatest influence on the surface roughness (Ra) of the porous 

materials. 
surface roughness Ra, milling, cutting process, porous materials 
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