
 3 . 14, . 3 
 

   

  
 

 
 621.224 

 
 

 
 

., ., 
 
» 

. ., ., 
 

. ., .1 
 
» 

. (057) 707-66-46 
 
  – -

 
.  

-
, -

. , -
, ,  

 
. 

 
  – ,  

, , , -
, , , -

. 
 
 .  

 ( )  
, . -

 ( ). -
,  

.  
: -

-
 ( ) -

                                                        
. ., . ., . ., 



 4 . 14, . 3 
 

   

 ( )  
-

;  
.,  

. 
  

,  
,  

 ( ) . -
-

 ( )  
 ( ) ( ). 

 .  
,  

 –  
,  

                    
 [1]. 

  ( -
)  ( )  [2]. ,  

,  
, ,  

 
, .  

 
 

 [3, 4]. 
  ( ). -

, -
 

, , 
.  

 . . 1  
, -
, , .  

 . -
: ,  

,  (LS). 
 , ,  

. -
, , 1 1, -

,  3p .  
. -



 5 . 14, . 3 
 

   

.  
.  

, -
.  
2 ( 1  0) -

. 
 

 
 

. 1. : 
 – ;  – ;  – ;  

1, 2 – ;  
1, 2 – ;  – ;  

1 2 – ; 1 – 4, , , , , ,  –  
; LS –  

;  – ;  – -
;  – ; , 

 –  
)  ( ) . 

 
 . 2 , -

: ;  –  
; ; ; ; q – ; ; ; , 

, –  
, ; U  – ; U  – ; 

ZZÓ yKU
Z 0  – ; 



 6 . 14, . 3 
 

   

ÃÐÃÐX xKU
ÃÐ 0  –  
; U  – .  

 . 2 . -
 «  –  – », -

 x .  
 U ,  –  x  

. 
  

. -
 U ,  – -

 Zy . 
 

 
 

. 2.   
 

  ( ) 
-

,  
, . 

 (1)  12 -
 (  7 – ) . 

  
 (  (1)  12)  

,  
. 

  [5-11] -
, -

 [12, 
13],  

,  
: 

 , ; 
 , , , 

; 
 , -

, -
, -

; 



 7 . 14, . 3 
 

   

  ( )  
, ; 

 ,  
; 

  
 

,  
 [5]; 

 ; 
 

, . 
 

..12

,.11

,.10

,sign.9

,.8

,.7

,.6

,.5

,.4

,sign.3

,1.2

,.1

.1.

..12

.021

2.

02
1.

2

1.

01
1.

1

..03

.03

H

HH

ZZZZZCZ
Z

Z
Z

T

TZ
Z

T

TZ
Z

Fi

L

qqqqqq
V
E

dt
dp

mvFFppA
dt

dv

v
dt

dx

mvFvFpApA
dt

dv

v
dt

dy

E
V

E
yAVqvA

dt
dp

E
V

E
yAVvAq

dt
dp

mFvFxxCAAp
dt

dv

v
dt

dx

mFvFvApiK
dt

dv

i
R

ivKU
Tdt

di

v
dt

dx

 

(1) 

  
 (1) .2 -

 (  
VisSim), . ,  



 8 . 14, . 3 
 

   

-
,  

, , -
. -

 
,  

. 
 

 
 
  K  

, -
. 

 

 
 
 -

, ,  
. 3.  

 

 
 

. 3. : 
, Yz – -

; K z,  – -
; U  – ; 

 – . 
 
 . .4 -

-
,  

,  0,1  (  4i -
 0,4 ). 



 9 . 14, . 3 
 

   

 
 

. 4.  Zv , Hp , 1p -
 5000  (  20 )  510  

 8160 )  0,1  
 

 .4 -
 Zv -

 ( , ),  Hp  
 1p  ( , . 4 ). 

  Zv , Hp  1p -
, -

 HOmi2 , -
. , -

 Zv , , -
 Hp  1p ,  

. ,  
 

,  
HOmi2 . 

  
 ( ) -

 3- .  
 3- ,  

 
 4) -

. 
 ,  ( )  v , 

,  
 2-   

 

Ktva
dt

tdv
a

dt
tvd

a 212

2

0 ,    (2) 
 



 10 . 14, . 3 
 

   

 0a , 1a , 2a  (  
) -

. 
  Zv  ( . .4) -

 0 – 0,75  ( ),  
. -

,  
. 

 -
0a , 1a , 2a  (2))  

VisSim . 
 

 
 
  (2),  

20 aa  – . , 
 (3).  «Cost»  

.   –  
-

.  
 VisSim. 

 -
  

 
 

%,100

0

0
K

K

t

t

Z

dttv

dttvtv
I . (3) 

 



 11 . 14, . 3 
 

   

  VisSim -
. 5. 

 

 
 

. 5.  ( )  
 K1 – K4,  

 
 

 
 -

. -
 

 ( -
 (S)), , ,  4 -

 K1 – K4. -
, -

.  
 (3)  K1 – K4  
. 



 12 . 14, . 3 
 

   

 . 6 , -
-
-

. 
 

 
 

. 6.   
  

 Í5000G  HOm 510 :  
1 – ; 2 – ; 3 – v . 

 
 -

 
 ( . 7). -
 Zv , -

 ( . 7).  Hp  
1p . 4  7 . 



 13 . 14, . 3 
 

   

 , -
,  ( HOG ) -

 (5000 – 15000 ). , -
.  

 HOG  (5000, 10000  15000 )  
 v ,  

 K1 – K4  HOG  ( -
 1). 

 

 
 

. 7.  Zv ,  Hp  
 1p , -

-
 H5000G  

 
 1 –  K1 – K4 -

 
 
 

HOG ,  K1 K2 K3 K4 
5000 2,39 10-3 9,95 10-3 4,02 10-3 0,668 
10000 2,02 10-3 1,218 10-2 -6,73 10-3 0,65 
15000 3,85 10-3 2,23 10-2 6,186 10-2 0,677 

 
 . 1 ,  
K4 ,  

 K1 – K3 -
. -

 – -
 – . -

-
 ( )  K1 – K4  

 (  10000 ). -
 (  2). 

 



 14 . 14, . 3 
 

   

 2 –  ( I )  HOG  
 K1 – K4,  

 10000  
 
 

HOG ,  
 I,% 
 

) 

 –  I  
 

5000 5,945        (3,665) 2,28 
10000 3,845        (3,845) 0 
15000 12,1          (5,868) 6,232 

 
 . 2  I, -

;  –  ( -
) , -

. 
 ,  Zv , Hp , 1p  5000 , , 

 10000 , . 8. 
 

 

 
. 8.  Zv , Hp , 1p  5000 ,  

 10000 ,  I ( )  5,945 
 

 . 8  4 , -
-
 

 H10000HOG  5000 – 
15000 . , -

-
-

. 
  

, -
 [5], , , -

. -
,  var ,   



 15 . 14, . 3 
 

   

var  const  ( , 0,72), -
 (  3). 

 
 3 – -

 
 

HOG ,   I 
 

const  

 I 
 var  

 
 var  

 
const ,% 

 
 

5000 3,2918 3,665 10,1  
var -

 I,  
-

 

10000 3,817 3,985 4,2 

15000 4,938 5,868 15,85 

 
 . 3 , -

-
. 

 
 . 
 1.  , -

 12- , -
: 

-
; 

-
; 

-
,  

, ; 
; 

 
. 

 2.  , , -
, -

, -
-

. 
 3.  , -

.  
, -

, -
 ( HOmi2 , ) -



 16 . 14, . 3 
 

   

 ( ), -
 3-  ( -

 3- ).  
 

 3- , -
, -

.  4-  
-

. 
 4.   ( ) , -

, -
 ( ). 

 5.   
, -

, :  
 5000 – 

15000  2 – 6 ;  1,3 – 1,6 ; -
-

 1,15 – 1,35 . 
 6.  -

, -
 

)  K1 – K4 -
 (5000 – 15000 ),  -

 (10000 ). 
 7.  , -

, -
, , -

, -
.  4,2 – 

15,58 %. 
 8.   

-
-

. 
 
 : 
 1. .  / .  ; . 

. . . , . . , . .  ; . 
. . . – . : , 1984. – 541 . 

 2.  
 : , -

. .  5 . / . . , . . 



 17 . 14, . 3 
 

   

. .  [ .] ; . . .  
. . . – . 2- , . . – . : . . 
. . , 2004. – . 3: -

. – 616 . 
 3. . . -

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

. – : , 2008. – . 
8, . 9. – . 3 – 15.  
 4. . . -

 / . .  //  
. – 

: , 2009. – . 9, . 5. – . 224 – 230. 
 5.  

 / . . , . . , . .  [ .] ;                                                      
. . . . . – . : , 1988. – 312 . 

 6. ,  : -
.  / . . , . . , . .  [ ]. 

–2- ., . – . : , 1982. – 423 . 
 7. . .  : -

 / . . . – . 2- , . . – . : -
, 1971. – 672 . 

 8. . . - -
 : . . . « , 

» / . . . – . : 
, 1991. – 384 . 

 9. . .  /                                                                      
. . . – .: , 1982. – 240 . 

 10.  : . -
.  / . . , . . , . . ,                            

. .  ; . . . . . – . : -
, 1992. – 224 . 

 11. . . -
-

 / . . , . .  // -
. . – . : , 1984. – 

. 11. – . 333 – 337. 
 12. . .  : 

 / . . . – . : , 1976. – 240 . 
 13. . .  

 / . . , . . 
 // -



 18 . 14, . 3 
 

   

». . – -
 : , 2000. – . 38, . 1. – . 93 – 97. 

 
  

 
 

., ., . 
 
  – -

-
.  

, 
 

. , ,  
, -

. 
 

DYNAMIC COMPENSATION OF FLUCTUATION  
IN MECHATRONIC HYDRAULIC UNIT OF MOBILE MACHINE 

 
Z. Lurye, A. Panchenko, E. Tsenta 

 
Summary 

 In the article for the first time the decrease of speed fluctuations 
ofmounted equipment and hydraulic fluid pressure pulsations of me-
chatronic hydraulic unit is discussed. The synthesis of correcting de-
vices significantly reducing the velocity and pressure fluctuations for 
different loads on the basis of the developed mathematical model is 
performed. The solution allowing with sufficient accuracy for practical 
control device to include one synthesized correcting device with con-
stant coefficients is proposed. 


