
, , 2012,  42, 

48

 631.356.2 

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

. ,
,

, .
, , , , ,

. -
.

.

.
.

,
 [1, 2, 1, 3]. 

.

.
.  [1] 

,
.

,  – 
, ,

.
.

.
.

,
 ( . 1).

___________ 
© . . , . . , . . , . . , 2012 



, , 2012,  42, 

49

  1 – 

K :
F  – , OK

O ;
G  – , ;
N  – ,

n ,
;

.F  – , ,
, M ,

K ;
Q  – ,

M .
. F -

K 11CO

1K .
,

.
1K .

M ,
, .

, Q
F , P .M .



, , 2012,  42, 

50

. , F
.

,
O

, , -
, , 1O  – 

.
F

, ,
, ,

, .
F 1K  (

1M )  [5] 
2

1 mF ,   (1) 
m  – .

F M - K
.

KOmF 2 ,   (2) 
KO  – K O .

. 1, 
OOKKOKKO 11 ,   (3) 

1OK .
, , tVOO tVKK1  (3), :

KO .   (4) 
, F K

2mF .   (5) 
m .

, 1O

1O .
K

F G P
.M .

Q . P

.M
Q . 1 .

, ,
NfF . ,   (6) 

f  – ;
N  – K .

, K
:



, , 2012,  42, 

51

QFNGFam . ,   (7) 
a  – K ;

m  – .
,

yOz ,  (7) 

,

,

.

.

zzzzz

yyyyy

QFNGFzm
QFNGFym

  (8) 

yF , yG , yN , yF . , yQ  – QFNGF ,,,, . Oy

; zF , zG , zN , zF . , zQ  – Oz
.

,
 (8),  (5)  (6), 

,,cos,cos,coscos

,,cos,cos,cossin
^^^

2

^^^
2

VzQVzfNNzNmgmzm

VyQVyfNNyNmym
  (9) 

^^

,cos,,cos NzNy  – N Oy Oz

;
^^

,cos,,cos VzVy  – V
K Oy Oz ; zy,  – 

V Oy Oz .
 [2] ,

,,cos;,cos

;1,cos;1,cos

^^

^^

V
zVz

V
yVy

fz
fNz

fy
fNy

  (10) 

0, zyf  – ’  ( , );  
f  – zyf , ;

V  – .
,

, ’ ,
0,, 2222 Rzyxzyxf ,   (11) 

R  – .
yOz 0x ,  (45) 

0, 222 Rzyzyf .   (12) 
 [2], 

22

z
f

y
ff ,   (13) 

22 zyV .   (14) 



, , 2012,  42, 

52

 (10)  (9)  (9) 
’  (12), :

.0

,cos

,sin

222

2

2

Rzy
V
zQ

V
zfN

z
f

f
Nmgmzm

V
yQ

V
yfN

y
f

f
Nmym

  (15) 

,
(15). :

z
z
fy

y
f 2,2 .   (16) 

 ,  (13) 

Rzyf 222 22 .   (17) 
 (16), (17)  (15).  (15) 

.0

,cos

,sin

222

2

2

Rzy
V
zQ

V
zfNN

R
zmgmzm

V
yQ

V
yfNN

R
ymym

  (18) 

 (18) zy, N .
’ .

 (18) N z ,

ty . t ’  (12). 
,

022 zzyy ,   (19) 

  0zzyy .   (20) 
 (20), 

  022 zzzyyy ,   (21) 

022 zyzzyy .   (22) 
222 Vzy ,

zzyyV 2 .   (23) 
 (18) y , z

,

,

cossin

22

22

zzyy
V
Qzzyy

V
Nfzy

R
N

mgzzmymzzyym
  (24) 



, , 2012,  42, 

53

,  (20)  (23), 
RNmgzzymmV cossin22 .   (25) 

 (25) N .
22 cossin1 mVmgzzym

R
N  .   (26) 

.  (20) 

z
yyz ,  (27) 

2

2
2

z
yyz ,   (28) 

22

2
2

yR
yyz .   (29) 

, V

22

2
2222

yR
yyyzyV .   (30) 

 (26)  (18), 

.1

cossinsin

2

22

V
yQ

R
mVmgz

zym
V
yf

R
ymym

  (31) 

22 yRz , ,  (30), 

.1

cossin

sin

2222

22

22

2222

22222

2222

22
2

yyyyR

yRy
Q

RyR
yyyyRm

yRmgyRym

yyyyR

yRyf
R
ymym

 (32) 

,  (32), 
y ,

,
 [4]. 

Q ,  (32), 
.

, ’ Q ,
.

 (32) , ’
’ ,

.



, , 2012,  42, 

54

:
1. ,

.
2.

,

.

1. . ., . .,
 .–  “

”,  XII , , 2002. – . 11 – 42. 
2. . . . .: , 1996. – 252 .
3. . . . . – : ,

2005. – 245 .
4. . ., . . : , , ,

. – .: , 2004. –232 .
5. . .  / . .  – .: , 1974 

– 743 .
6. . . : . . .  / . .

– .: . ., 1986. – 416 .

. , . , . , .

.
,

, ,
.

I. Golovach, N. Berezovoj, O. Chernych, V. Eremenko 
Theoretical bases of interaction flexible head cleaning shovels advanced treatment of root crops 

The new theory of interaction of a flexible blade of the root cleaner with a surface of the top of the root 
is offered during its clearing of residuals of beet tops. On the basis of the obtained differential equations of 
motion of a articulated blade, which is installed on the drive shaft with a horizontal axis of rotation, the new 
mathematical associations are submitted which justify the basic parameters of the given technological process. 
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