
- 33
V. . Melnik, Al Ftihhat Mousab Abdulwahid Mohamed, R.V. Antoshchenkov

631.348

. 1 , - 2 , 3

1victor_melnik@ukr.net,
2 goldenagr@yahoo.com, 3 roman.tiaxntusg@gmail.com

.

, , , , ,
, , , , .

.

- -

—

[1].

[1, 2]

—

)

)

[2].

—

[1]
,

1

[2].
,

-

4 2(2) 33 – 43
www.mtf-khntusg.at.ua Engineering of nature management, 2014, #2(2) p. 33 – 43



34
Study of the dynamics of the combined coulter

-
: 1 – – ; 3 –

– 5 – –
–
–

-

, ,

-

.

,

,

[3]

); 2)
,
-

-

-

.
.

.

[4 – 7].

2): 
-

-
-

-

,  —
,

1.

-

-
V. . Melnik, Al Ftihhat Mousab Abdulwahid Mohamed, R.V. Antoshchenkov



- 35
V. . Melnik, Al Ftihhat Mousab Abdulwahid Mohamed, R.V. Antoshchenkov

[8].

2.

3 4
3 4

5 3). 

4 5A).

3
5B).

( )

( ), [9]

1.
1.1. 2 ±20
1.2. ±250
1.3. 0 – 90
1.4. 0 – 515
1.5. 0 – 359

2.
2.1. 3
2.2. 3
2.3. 1

3.
3.1. % ±1
3.2. % ±1

4.
4.1. 0,01
4.2. <2,0
4.3. c 5x10-8

( )

( ) =
( )

cos
( )

+
( )

=1 ,

                     [0, ],        1 ,
(1)

: ( ), ( ) ( ) — ,
-

; —
,

( ); — .

(1)

( ), ( ) ( )

4 2(2) 33 – 43
www.mtf-khntusg.at.ua Engineering of nature management, 2014, #2(2) p. 33 – 43



36
Study of the dynamics of the combined coulter

A

B
4

A B

max{ }

( ), ( ) ( )

( ), ( )

( )

{1, 2, … , }

,
<

{ + 1, + 2, … , }

{1, 2, … , }.

(1), = 1.

A

B
5

( ), ( ) ( ),
=

( ) (1)
max{ }

( ), ( ) ( )

, -

=
,

= max{ }

(1)

=

max{ }

{1, 2, … , }

-
V. . Melnik, Al Ftihhat Mousab Abdulwahid Mohamed, R.V. Antoshchenkov



- 37
V. . Melnik, Al Ftihhat Mousab Abdulwahid Mohamed, R.V. Antoshchenkov

= 1.
-

( ), ( ) ( )

( ), ( ) ( )

( ), ( ) ( )
1 < 1

2 > 1.

( ),
( ) ( )

( ), ( ) ( )

( ) (1)
( ), ( ) ( )

,
- -

–

–

—

( ), ( ) ( )

(1)

( )

(1)

( ) =
( )

cos
( )

+
( )

1

=1

+

+ 
( )

cos
( )

+
( )

+

+
( )

cos
( )

+
( )

= +1

                 1 ,        = 1, 2, … , .

(2)

{ 1, 2, … , }, (3)

{ 1, 2, … , }, (4)
—

.
2

( ) = ( = ), ( = 1, 2, … , ),

( ), ( ) ( ):

2 = 2 ( )
,

( )
,

( )
= ( ( ) )2

=1

(5)

( )

( ), ( )

. ( ),
2

5): 
2

( )
= 2 ( ( ) )

( )

( )

=1

, (6)

( )

( )
= cos

( )
+

( )
. (7)

(6)

( ( ) ) cos
( )

+
( )

= 0

=1

(8)

( ) (2)

= cos
( )

+
( )

, 
(9)

= cos
( )

+
( )

,

( )
+

1
=1

( )
+

+
( )

= +1

= 0=1 (10)

10
( ). :

( )
=

( )1
=1

( )
= +1

=1

2
=1

(11)

6

4 2(2) 33 – 43
www.mtf-khntusg.at.ua Engineering of nature management, 2014, #2(2) p. 33 – 43



38
Study of the dynamics of the combined coulter

max
( )

(1)

(1)

A

B

C
6 -

max
( )

A); 78,54 (B); 52,36 (C)

6

max
( )

, 5A); 78, 6B); 
52, 6C)

(2).

,
— (3).

9]

(1)
( )

( ) (1)
( ),

( ) =
( )

sin
( )

+
( )

=1

,

                     [0, ],        1 ,

(12)

: ( ), ( ) ( ) — ,
, ,

.
( )

( )
=

( )

( )
, = 1,2, … , , (13)

, . .:
( )

=
( )

, = 1,2, … , , (14)
( ) . 7.

,
120

max
( ) 7A); 78,54 

7 7

7A),
6

-
V. . Melnik, Al Ftihhat Mousab Abdulwahid Mohamed, R.V. Antoshchenkov



- 39
V. . Melnik, Al Ftihhat Mousab Abdulwahid Mohamed, R.V. Antoshchenkov

A

B

C
7

max
( )

157,08 (A); 78,54 (B); 52,36 (C)

( ) (1)
12),

( ) 13

( ) ( )

( )

( )

( )

- ( ) (1)
( ) (12 8 9.

8

= 120

8B, max
( )

=

309,22

8A, max
( )

= 310,25). 

A

B
. 8. - ( ( ) —

, ./ ; ( ) — , .): 
A) ( ) ( ./ , 2, . 6,) 

, = 120

; B) ( ) ( ./ )
,

max
( )

8 9

, ( ) (1)
12

( ) ( ).
9

9B) 
9

4 2(2) 33 – 43
www.mtf-khntusg.at.ua Engineering of nature management, 2014, #2(2) p. 33 – 43



40
Study of the dynamics of the combined coulter

7

A

B

C
9 - ( ), —

( ) — A)
7

= 120
B 7C

= 21 C
7C

max
( )

= 52,36

-

-
,

,

.

-
:

1) ( ), ( ) ( ) —

( )

( )

( = 1,2,3) 1]:

( ) =
( )

sin
2
( )

+
( )

3

=1

. (12)

[1] -

( , )

[1],
( , )

( , )

-

-
V. . Melnik, Al Ftihhat Mousab Abdulwahid Mohamed, R.V. Antoshchenkov



- 41
V. . Melnik, Al Ftihhat Mousab Abdulwahid Mohamed, R.V. Antoshchenkov

,

2
-

-

1.

1

( ); 17,1;

2

( ); 16,7;

3

( ) 18,22

1

( ); 106,8; 

2

( ); 17,9;

3

( ) 4,4

1

( ); 1,546;

2

( ); 0,553;

3

( ) 0,862
2. - 200

3. 76,15

4. 6,58

5. 1 0,95
6. 2 0,2
7. 3 0,8

10
, ,

,

1 —
2 —

3 — ,
11 ; 4 — ,

11 .
200

10
3 —

—

— 40
12

: 1)

; 2)
( = )

—

11. ,
)

12

3

1 – 4.
. 12A

3

4 2(2) 33 – 43
www.mtf-khntusg.at.ua Engineering of nature management, 2014, #2(2) p. 33 – 43



42
Study of the dynamics of the combined coulter

= 0,0202

,14%.

A

B
12

1 – 4: A)

; B) -

12 3

3). 

,69% 2 — 89,66%

,45%.

1.

2.

-

1 – 4

-

1 2 3 4

1. - 0,0153 0,015 0,0167 0,0174
0,0178 0,0175 0,0202 0,0174
0,0172 0,0175 0,0180 0,0166

: 0,0166 0,0178 0,0171 0,0174

0,0168 0,0170 0,0180 0,0172
% 100,00 101,19 107,14 102,38

2. - 0,0027 0,0027 0,0031 0,0025
0,0030 0,0026 0,0039 0,0029
0,0028 0,0026 0,0033 0,0035
0,0031 0,0026 0,0036 0,0030

0,0029 0,0026 0,0035 0,0030
% 100,00 89,66 120,69 103,45

3.
,

200
,

1. . .
: . – Saarbrücken: 

LAP LAMBERT Academic Publishing, 2012,
– 441 .

2.

-

Commission of motorization and energetics in agri-
culture, – Lublin, 2014. – Tom 16, No 7.
– C. 117-124.

3.

–
– –

4.

- -

–
2012. – 2. – 89 – 95.

5. -

-
V. . Melnik, Al Ftihhat Mousab Abdulwahid Mohamed, R.V. Antoshchenkov



- 43
V. . Melnik, Al Ftihhat Mousab Abdulwahid Mohamed, R.V. Antoshchenkov

.

– – 134. 
– 52 – 57.

6.

–
2014. – 145.– 10 – 216.

7.

– – 2(70) 
– 6 – 9.

8.
-

-

2012. – 182 - 192. 
9.

-

-

– -447.

-

Abstract
Study of the dynamics of the combined coulter

V.I. Melnik, Al-Ftihhat Mousab Abdulwahid Mohamed, R.V. Antoshchenkov
A comparison is made of the dynamics of multiple design options combined coulter. Proposed opener 

enables simultaneous seeding row crops and seed tape after the subsurface application of herbicides. From 
the series opener, he is characterized by a rear mounted lancet extension. We consider several options lan-
cet extension coulter, which differ by the presence and installation of coverers. Studied the dynamics of 
questions compared structures. The basis of practical and experimental studies on the method of partial ac-
celeration. For representation of the experimental data used in analytical form trigonometric series. Their 
parameters are determined using the methods of direct Fourier transform and successive approximation. 
The algorithm of the recovery line travel opener using the method of successive approximations. A compari-
son of the Fourier method and successive approximation with respect to the problem of reconstructing the 
trajectory of coulter. The advantages and disadvantages of the method of successive approximation, which 
is recommended for use to restore order on line coordinates germinating plants. In order to compare the sta-
bility of experimental the working stroke coulters equipped lancet extensions, use the standard deviation of 
the horizontal angle of rotation of the opener to the vertical axis and the standard deviation of the depth con-
trol coulter of the mean. It is shown that the combined coulter embodiment of the lancet extension opener, 
which coverers are installed asymmetrically, has performance stability working stroke, comparable to the 
control, according to which the coulter is factory construction.

Key words: coulter, path, line order, amplitude, relative frequency, wavelength range, velocity, accelera-
tion, harmonica, trigonometric series, Fourier transform.
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