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RESEARCH  OF LOADING A MOTOR-GRADER MAIN BLADE CONTROL BY 

METHOD OF THREE-DIMENSIONAL VIRTUAL MODELING 

 

V. Shevchenko, Assoc. Prof., Cand., Eng. Sc., V. Ragulin, assistant, 

R. Fatejev, student,  

Kharkiv National Automobile and Highway University 
 

Abstract. The research methods of loading the control hydraulic cylinders of a motor-grader main 

working attachment has been considered with the help of modern software system for analysis of a 

virtual object. 
 

Key words: motor-grader, virtual model, hydraulic cylinder, main working attachment, motor-grader 

blade. 
 

 

 

 

      

   -

    

    -

.     

   , 

    

 ,  -

    -

    . 

 

    -

    -

.     

 -251  -

 . 



Ве ник ХНАДУ, вып. 65–66, 2014 217

  

 

   -
  ( ),  , 
,    

   -
 .    

    -
   -
 ,   

 .   -
      

: 
) ,    -

   [1, 2]; 
) ,    -

    [3, 4]. 
 

     
  ,  

     -
    -

.  ,  -
    

     -
. 

 
   -

     
    

. 
 

     -
    

 .   
    

  SolidWorks/Cosmos 
Motion. 
 

    

 
    -

   
    

      -
       -

   
. 

 
      

   : 
–     

    
; 

–     Cosmos  
Motion; 
–   . 

   

 

   -

  ,    -

    -

.      

 SolidWorks   -

    -

 ( . 1).    

   -

   .  
 

 
 

. 1.    -

  

 

   -

    -

     

 .   -

    -

   -

      -

.    

       

–60…+60   15    

     . 

     . 

 

 
 

. 2.    SolidWorks/Cosmos 

Motions 

 



Ве ник ХНАДУ, вып. 65–66, 2014 

 
218 

    

    -

    -

     -

. ,    

     -

     

   ,   -

 -    

( . 3). 

 

   -

,     

   . 

 

     

    

( . 4),     

.    -

  ,  -

     -

. 

 

 
 

. 3.     

 

 
 

. 4.     -

  

 

   -

     « -

»   COSMOS 

DesingStar,     Motion. 

     -

      -

  ( . 5). 

 
 

. 5.    

 

 

 ,   

     

   

    -

     ( . 6)  -

     -

  ( . 7). 



Ве ник ХНАДУ, вып. 65–66, 2014 219

    
                                                                                                                        

 

 
 

 

. 6.        :  –  -

;  –  ;  –       

 

 
 

. 7.         (  5)   

  

 

   ,  

     

     

   -

   2     -

 ;   -

,      

    

    

  -  

.    -

  ,   

      – 

   0    

  3 (800    -

, ).      

    -

   .   

     

    

. 
 

 
 

   -

     

     -

    

   . 

  

  

  



Ве ник ХНАДУ, вып. 65–66, 2014 

 
220 

     

     

     

   -

      -

  1,2–2,2 ,    -

 . 

 

      

  –60  +60    

     1,1–7,7 

,  . 

 

 

 

1.     

 /  . . . . – .: 

 . .  . - , 1986. 

– 272 . 

2.    : . 

 / . . , . . , 

. .   . –  – -

– , 2010. – 558 . 

3.  . .   -

 -  

 / . . . – .: -

, 1966. – 140 . 

4.  . .  -

  15–16  є  

   

: . .    

.  . . : 05.05.04 

«   ,   

 » /  

 . – ., 2007. – 22 . 

 

: . . , , . . . 

. 

 

    17  

2014 . 

 

 

 

 

 

 



Ве ник ХНАДУ, вып. 65–66, 2014 221

 621.878 

 

 

    

   

 

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

  -   
 

А а и . ,     -   ( ) 

         -

 .        -

   .      

        . 

 

Кл евые л ва: -  ,  ,  

, ,  . 

 

     

  

 

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

  -   
 

А а і . ,     -   ( ) -

          . Ш -

   є       -

.         є  

   .  

 

Кл ві л ва: -  ,  , є  , -

,  . 

 

EXPERIMENTAL RESEARCH OF THE IMPACT OF THE MOTOR-GRADER 

COURSE STABILITY PARAMETERS 

 

V. Shevchenko, Assoc. Prof., Cand., Eng. Sc., A. Chaplygina, postgraduate,  

Kharkiv National Automobile and Highway University 

 
Abstract. Both a side shift of earth-moving machines and the rotation angle relative to the machine 

longitudinal axis have been shown to describe the parameters of earth-moving machines. The travel 

speed of the motor-grader has an insignificant impact on the formation of course stability parameters. 

The blade angle in the plane has the most influential impact on motor-grader course stability parame-

ters.  

 

Key words: earth-moving machines, course stability, motion path, motor grader, side shift. 
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HITCHING DESIGN FEATURES OF SCRAPERS WORKING IN TANDEM 

 

S. Kovalevsky, Senior Lecturer,  

Kharkiv National Automobile and Highway University 

 
Abstract. The design features of hitch mechanisms have been analyzed based on scientific-technical 

and patent-licensing information. 

 

Key words: scraper working in tandem, hitch mechanism, design features, scientific-technical and  

patent information, reliability improvement, load decrease.  
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LOADS ACTING ON A BULLDOZER AT SOIL TRANSPORTATON 

 

N. Rozenfeld, Senior Lecturer, Yu. Dolya, student, 

Kharkiv National Automobile and Highway University 
 

Abstract. The range of the bulldozer blade movement resulting from the digging face variation have 

been determined. The magnitude of the blade shifts under irregularities of the face has been deter-

mined, values of the chips along the digging face and lengthwise have been calculated. The values of 

the soil cutting force along the digging face and the points of application of equal cutting force have 

been calculated. 

 

Key words: bulldozer, digging face variation, y-coordinates, trim, roll, digging force. 
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CHOOSING THE RATIONAL PARAMETERS OF A MOTOR GRADER  

MAINFRAME METAL CONSTRUCTION  
 

O. Reznikov, Assoc. Prof., Cand., Eng. Sc., 

Kharkiv National Automobile and Highway University 
 

Abstract. The results of quantitative evaluation of impact of geometric parameters of a motor-grader 

metal construction on the stress-strain state of the main frame have been presented. A reasonable form 

of the motor-grader metal construction on the basis of dispersive analysis has been selected. 

 

Key words: motor grader, main frame, rational parameters, stress-strain state. 
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RESEARCH AND DEVELOPMENT DUMP OF BULLDOZER BLADE WITH A 

COMBINED KNIFE SYSTEM 

 

K. Glavatskiy, Assoc. Prof., Cand., Eng. Sc., O. Sereda, competitor, 

Dnepropetrovsk National University of Railway Transport named after Academician  

V. Lazaryan 

 
Abstract. Research, development and practical application of combined knife systems has been con-

sidered to ensure lower energy consumption during soil digging with a bulldozer blade, more efficient 

of soil accumulation and moving on a blade, smaller soil losses into lateral rollers through exception-

ally slanting soil digging.  

 

Key words: bulldozer, blade, knife, digging, profile, energy consumption, efficiency. 
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ANALYSIS OF STRUCTURAL CHARTS OF SOIL CLEANERS AND 

DETERMINATION OF CHAIN SCRAPER TRENCH-DIGGER PARAMETERS 

 

V. Volyaniuk, Assoc. Prof., Cand., Eng. Sc., 

Ye. Gorbatiuk, Assoc. Prof., Cand., Eng. Sc., 

Kyiv National University of Construction and Architecture 
 

Abstract. Existent designs of soil cleaners have been analyzed and the most appropriate one for chain 

trench-digger has been grounded. Methodology to determine kinematics parameters, power and ener-

gy indexes of scraper soil cleaners of chain trench-diggers has been studied. 

 

Key words: chain trench-digger, soil cleaner, soil, trench. 
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A TOWED GRADER. ESTIMATION OF DESIGNING PROPERTY  

 

A. Yaryzhko, Assoc. Prof., Cand., Eng. Sc., 

Kharkiv National Automobile and Highway University 

 
Abstract. The review of the modern towed graders is conducted with the multiturn system. Distinctive 

features and area of applied of machine utilization have been determined. The task of analysis of de-

signing ability has been formulated. The method of determining the coefficient of smoothing out in 

longitudinal and transversal directions has been offered.  

 

Key words: towed grader, designing ability, coefficient of smoothing out, cross-correlation function. 
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DECREASING SOIL RESISTANCE TO RIPPER TOOTH IN THE PENETRATION 

MODE OF THE WORK TOOL 

 

A. Fomin, Cand., Eng. Sc., Prof., L. Pelevin, Cand., Eng. Sc., Prof.,  

B. Melnichenko, postgraduate, M. Zhmura, student 

Kyiv National University of Construction and Architecture 
 

Abstract. The specific features of ripper operation in the penetration mode have been considered. The 

mechanism of soil resistance to ripping in this mode and under the increased penetration speed of rip-

per work tool has been specified. The ripper design to decrease soil resistance to ripping in the pene-

tration mode of the work tool has been suggested.  

 

Key words: ripper, penetration mode, soil resistance. 

 

 

 

 

   є  

   .   

 . - ,  -

     -

є    ,    

   – -

є   .    

     

 . - ,   

    -

        

     



Ве ник ХНАДУ, вып. 65–66, 2014 

 

257

  .    -

     

      

.    -

 є  : є   

   , -

є    є  -

.  ,   -

     

       

 ,     

 .  

 

  

 

  [1], є   

 ,    -

 ,  0,2– 

0,66  / 3,       

    є  
1–2  / 3.  

 

    

 

  є    

     

  (   -

  )    

   . 

 

   1     

     

  

 

є       

  є    

є є   .   

  є   -

    ( )  -

,     ( . 1)   -

    

V
 

   V . 
 

 
 

. 1.          є  -

   є  -

    

 

    

     ,  

  V  є є  -

    V  
     

  ( . 2). 

  , , , , , .V f V a b c f k  

 

 
 

. 2.    -

     

 

    ( . 1) є  -

 

 

.

P .

arctg ,
V

V V
    

 

 .V   .V  –    -

    

.  .V    -

   . 

 

     -

       

  є   -

       

:   є ,   -

   є     .     -

 є     

     

 ( )   -

 ,      -

. 

 



Ве ник ХНАДУ, вып. 65–66, 2014 

 
258 

      

      є  

  є ;  

 є     

 . 

 

    -

     

-9     -

    . 

 

    ( . 2) 

    

  

 

sin ;EX d    

cos ,EY d    

 

 d  – ,  ’є є   

     

;  –    d   -

  . 

 

 d        -

   -

 . 

 

І  Δ BED,    

 

2 2
1l 2 cos .d f lf     

 

 l    B  D (  

  BD)   t    -

  є 
 

0 ,l l V t   

 

 0l  –    B  D  -

,  є   

; V  –    -

. 
 

 f       

  є  -

 (     -

  ).  1  є 
 

1 2    , 
 

 2 const,        -

  , D  D 
 

2 2 2

arccos
2

l b c

lb

   . 

    

 

2 2 2
2 2

2l 2 cos arccos .
2

l b c
d f lf

lb

         

 

       

є   
 

3

2
a

      . 

 

 const,            

  

 
2 2 2

arccos
2

k l a

kl

   ; 
2 2 2

arccos
2

l d f

ld

   , 

 

 k  –    А  D; a  – 

  А . 

 

   

 
2 2 2

2 2 2

3
arccos

2 2

arccos .
2

k l a
a

kl

l d f

ld

     
 

 

 

 V    V  -

    

 

EV X  ; EV Y  . 

 

    -

        

  .    -

  ,   є -

   ,    

,    є  . 

     

. 3. 

 

 
 

. 3.       -

     

( PV = 0,472 / ) 



Ве ник ХНАДУ, вып. 65–66, 2014 

 

259

       

     -

 ( . 2).  ’  -

      -

     

     

.     

. . є  [2, 3]. 

 
     

є   є   -

: 0,92 ;m   0,12 ;m   

. 34,03 / .m     

  p 0,025a      

 є   1 10    є  

 0 74,75 / ,p   0,22 ,h 
 

443,6 /p   [2].     

   є 
45 ,      0,105 .b   

    

0,05 .a       

 ,       -

   є   – 

1 1    .      -

  15   . 

 

      

  є     

 [3],     

     є -

      5 %. 

 

   ,    -

,   . 4. 
 

 
 

. 4.      -

,    : PR  – -

    ; 

NR  –     

; PR –  -

    PR   NR ; NR  – 

     

PR   NR  

 є   є,   -

   є  . 

   є  -

   є  -

   PR   -

 NR      

    PR   -

 NR      

  є .    

є    

    PR ,  -

      ,   

    -

  . 

 

     

    : 

 

1.   ,  

 

cos

H
h   . 

 

2.    ,  

     . 

 

3.      

   є  ,  

 

1 1    . 

 

4.       

є,  

 

.

2
. P2 2 ,PR m bh m h m h     

   – є     

. 

 

5.      

 є,  

  
. .

ctg .N PR R    

 

6.      -

   ,  

 

. 0 .P

P

h a
R p p b

h a

      
 



Ве ник ХНАДУ, вып. 65–66, 2014 

 
260 

7.      -

   ,  
 

.
,P PR R k   

 

 k  – є ,  є  -

      

є   . 

 

8.      

,  
  1ctg .N PR R  

 
 

9.     , 

 
 

.
.PR R R 
 

 

10.      -

,  
 

.
.N N NR R R 
 

 

11.       

  ,  ( . 4) 
 

   
cos sin

,
sin cos

P N

N N

R R R

R R R

          0;NR   

   
cos sin

,
sin cos

P N

N N

R R R

R R R

           0.NR   

 

    -

   . 5. 

 

 
 

. 5.   PR   -

 
BNR     

     

   

 

     

    є,  -

     PR  

    

   T  ( =275 ) -

     -

 H   0,47  (  А  . 5).  

,     

    0,47 . 

 

    -

   є  -

   .  

      -

    PV   

   -

    V   

,    є ’є  -

.   PV    

      

 є ,    -

є    . є  

    -

    . 

  є    

( . 6). 

 
. 6.   -

   : 1 – 

 ; 2 –  ; 3 – -

   ; 4 – -

   ; 5 – 

; 6 – ; 7 – ; 8 – -

  ; 9 – 

; 10 –  ; 11 –  

 

  є    -

 2,    1,   

10,      6  

 7   . 



Ве ник ХНАДУ, вып. 65–66, 2014 

 

261

   -   -

,     9  -

 5.     . 

  є     

 4,     

є   .  

    є  

  8.  є -

     11    

 3.    

 є    . 

  є -

     

     -

    8. 

 

 ,   є -

    

,     

  .     

     . 

     

  є   -

  . 7.   ,  

    

  є  -

 ,    -

  є 974,02 V  / . 

 

 
 

. 7.    -

      

    -

  

 

 є ( . 7),   

 є   

   -

 .    

   є 0,47  

( . 5),   – 0,55  ( . 7), 

 є   -

.     

   , 

 ,    

   є   

 31 %     

   .  

 

 

 

     -

 є   -

 є   є  -

 .   -

є    є є   

  є є   -

,      

    -

 .  

 

     -

    -

    ,    -

     

 є   .  

є    

 ,     -

   .  -

 є     

,     -

. 

 

     

 є      

є     -

 ,   -

    .  

    -

,  є   

   , -

    , 

    .  

 

     

 -9    ( -

)    -

,      

  є  

   , 

  0,08 ,     -

   .  -

є   -

  31 %.  

 

 

 

1.  . .   / 

. . , . . , . . -

, . . . – .: , 

1987. – 240 . 



Ве ник ХНАДУ, вып. 65–66, 2014 

 
262 

2.  . .     

/ . . , . . , . . -

, . . . – .:   

1981. – 384 . 

3. є  . .    . 

 : .  / 

. . є , . . . – .: І , 

1995. – 304 . 

4.  . .   

   -

  : . 

.   .  . 

. : 05.05.04 « , -

, -  -

» / . .  . – ., 1986. – 22 . 

5.  . .   -

    / 

. . , .Є. , . . -

 //  : . . . –

2012. – . 57. – . 177–179. 

 

 

: Є. . , , . . ., 

. 

 

 

    17  2014 . 

 

 

 

 

 

 

 



Ве ник ХНАДУ, вып. 65–66, 2014 

 

263

 621.878.25  

 

 

     

     
 

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

«      »,  

.  
 

А а і .  , ’       -

          

     ,      . -

   ’є   ґ ,    -

    ,        -

 .  

 

Кл ві л ва:    ,  ,  , 

 , , ’є  ґ . 

 

    

     

 
 

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

 «       

 », .  
 

А а и .  ,       -

        -

      ,     . 

     ,  -

      ,     

    . 

 

Кл евые л ва:    ,  , -

 ,  , ,  . 

 

EVALUATION OF THE EFFICIENCY OF THE TELESCOPIC WORKING 

EQUPMENT OF EXCAVATOR AND DETERMINING OF PRODUCTIVITY 
 

L. Khmara, Prof., Dr., Eng. Sc., O. Dakhno, postgraduate, 

Prydniprovsk State Academy of Civil Engineering and Architecture, Dnipropetrovsk 
 

Abstract. The article discusses issues related to the evaluation of the effectiveness and determination 

of productivity during operation of the excavator working equipment with a telescopic handle and a 

telescopic boom and handle compared to the traditional working equipment. Formed a method of de-

termining the volume of excavated soil, evaluation of the effectiveness and productivity with telescopic 

excavator working equipment, on the basis of which were calculated and graphs plotted. 

 

Key words: xcavator working equipment, telescopic handle, telescopic boom, evaluation of effective-

ness, productivity, volume of excavated soil. 
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