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Òåõíîëîãèè ïî óõîäó çà ÿãîäíûìè ïëàíòàöèÿìè ïðåäóñìàòðèâàþò èñïîëüçîâàíèå ðó÷íîãî òðóäà äëÿ îáðàáîòêè 
ïî÷âû ìåæäó êóñòàìè ðàñòåíèé. Öåëü èññëåäîâàíèé – ðàçðàáîòêà ñõåìû ðàáî÷åãî îðãàíà äëÿ ðûõëåíèÿ ïî÷âû 
â ðÿäêå ìåæäó êóñòàìè ÿãîäíûõ êóëüòóð íà îñíîâå óñîâåðøåíñòâîâàííîãî ìåõàíèçìà äîñòàâêè ðûõëèòåëÿ ïî-
÷âû â ïðîñòðàíñòâî ìåæäó êóñòàìè ðàñòåíèé. ßãîäíûå ïëàíòàöèè õàðàêòåðèçóþòñÿ øèðèíîé ìåæäóðÿäüÿ è 
ðàññòîÿíèåì ìåæäó êóñòàìè, ïî÷âà â ðÿäêå – çàùèòíîé çîíîé è çîíîé îáðàáîòêè. Â ñòàòüå ïðèâåäåíû óðàâíå-
íèÿ òðàåêòîðèè äâèæåíèÿ ðûõëèòåëÿ ïî÷âû (ðûõëèòåëüíîãî çóáà) ìåæäó êóñòàìè ðàñòåíèé. Àãðîòåõíè÷åñêèì 
òðåáîâàíèÿì íàèáîëåå áëèçêî îòâå÷àåò òðàåêòîðèÿ â ôîðìå óäëèíåííîé öèêëîèäû. Ìàêñèìàëüíàÿ øèðèíà 
ïåòëè óäëèíåííîé öèêëîèäû íàõîäèòñÿ íà ïåðåñå÷åíèè ïðÿìîé, ïî êîòîðîé êàòèòñÿ ïðîèçâîäÿùàÿ öèêëîè-
äó îêðóæíîñòü. Ïðèâåäåíî óðàâíåíèå äëÿ îïðåäåëåíèÿ ìàêñèìàëüíîé øèðèíû ïåòëè óäëèíåííîé öèêëîèäû. 
Äëÿ âûáîðà ñîîòâåòñòâóþùåãî ðàññòîÿíèþ ìåæäó êóñòàìè ðàñòåíèé ðàäèóñà âðàùåíèÿ ðûõëèòåëüíîãî çóáà 
ïðåäñòàâëåíà çàâèñèìîñòü øèðèíû ïåòëè óäëèíåííîé öèêëîèäû îò ðàäèóñà âðàùåíèÿ ðûõëèòåëüíîãî çóáà. 
Ïðèâåäåíà ñõåìà ðàáî÷åãî îðãàíà äëÿ ðûõëåíèÿ ïî÷âû â ðÿäêå ìåæäó êóñòàìè ÿãîäíûõ êóëüòóð ñ óñîâåð-
øåíñòâîâàííûì ìåõàíèçìîì äîñòàâêè ðûõëèòåëÿ ïî÷âû â ïðîñòðàíñòâî ìåæäó êóñòàìè ðàñòåíèé. Ðàáî÷èé 
îðãàí ïðåäñòàâëÿåò ñîáîé âåðòèêàëüíóþ ôðåçó ñ îäíîé àñèììåòðè÷íîé ëîïàñòüþ. Íà àñèììåòðè÷íîé ëîïàñòè 
ðàñïîëîæåíû ðûõëèòåëüíûå çóáüÿ. Ðàäèóñ âðàùåíèÿ êðàéíåãî îò îñè âðàùåíèÿ ðûõëèòåëüíîãî çóáà ðàâåí 
âûáðàííîìó çíà÷åíèþ. Ðàññòîÿíèå ìåæäó ñîñåäíèìè çóáüÿìè, ñîãëàñíî ðåêîìåíäàöèÿì äëÿ çóáîâûõ áîðîí, 
80 ìì. Âðàùåíèå àñèììåòðè÷íîé ëîïàñòè ïåðåäàåòñÿ îò ïðèâîäíîãî êîëåñà. Ïðè äâèæåíèè ðàáî÷åãî îðãàíà 
âäîëü ðÿäêà ðûõëèòåëüíûå çóáüÿ, äâèãàÿñü ïî òðàåêòîðèè óäëèíåííîé öèêëîèäû, ïëàâíî âõîäÿò â ïðîñòðàíñòâî 
ìåæäó êóñòàìè ðàñòåíèé è âçðûõëÿþò ïî÷âó. 
Êëþ÷åâûå ñëîâà: ðàáî÷èé îðãàí, îáðàáîòêà ïî÷âû â ðÿäêå, ÿãîäíûå êóëüòóðû, óäëèíåííàÿ öèêëîèäà, ïåòëÿ 
óäëèíåííîé öèêëîèäû, àñèììåòðè÷íàÿ ëîïàñòü.

Technologies for the care of berry plantations involve the use of manual labor for cultivation of soil between plant 
shrubs. The aim of the research is to develop a scheme of a working organ for loosening the soil in a row between 
bushes of berry crops on the basis of an improved mechanism for delivering soil rippers to the space between plant 
bushes. Berry plantations are characterized by row spacing and the distance between bushes, the soil in a row – by 
protective zone and a processing zone. In the article the equations of trajectory of movement of a ripper of soil (ripper 
tip) between bushes of plants are given. The agrotechnical requirements most closely correspond to the trajectory 
in the form of an elongated cycloid. The maximum width of the loop of the elongated cycloid is at the intersection 
of the straight line along which the circle producing the cycloid rolls. The equation for determining the maximum 
width of the loop of an elongated cycloid is given. To determine the radius of rotation of the ripper tip corresponding 
to the distance between the bushes of plants the dependence of width of loop of an elongated cycloid on the radius 
of rotation of the ripper tip is presented. The scheme of the working organ for loosening the soil in a row between 
bushes of berry crops with an improved mechanism for delivering the soil ripper to the space between the bushes of 
plants is given. The working body is a vertical milling cutter with one asymmetrical blade. On the asymmetrical blade 
ripper tips are located. The radius of rotation of the ripper tip, which is the extremity of the rotation axis, is equal to 
the selected value. The distance between adjacent ripper tip in accordance with the recommendations for ripper tips 
of harrows is 80 mm. The rotation of the asymmetrical blade is transmitted from the drive wheel. When the working 
body moves along the row, ripper tips moving along the trajectory of the elongated cycloid smoothly enter the space 
between the bushes of plants and loosen the soil.
Keywords: working body, soil cultivation in a row, berry crops, elongated cycloid, loop elongated cycloid, asym-
metric blade.
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 Ââåäåíèå
Èç ëèòåðàòóðíûõ èñòî÷íèêîâ èçâåñòíî, ÷òî 

òåõíîëîãèè ïî óõîäó çà ÿãîäíûìè ïëàíòàöè-
ÿìè ïðåäóñìàòðèâàþò èñïîëüçîâàíèå ðó÷íî-
ãî òðóäà (ìîòûæåíèå) äëÿ îáðàáîòêè ïî÷âû 
ìåæäó êóñòàìè ÿãîäíûõ êóëüòóð ïåðâûå òðè– 
÷åòûðå ãîäà ïîñëå ïîñàäêè [1]. 

Ñèñòåìà ïðîèçâîäñòâà, ïåðåðàáîòêè è äî-
âåäåíèÿ äî ïîòðåáèòåëÿ ÿãîä â íå÷åðíîçåìíîé 
çîíå Ðîññèè [2] â òåõíîëîãè÷åñêîé êàðòå ïî 
óõîäó çà ÷åðíîé ñìîðîäèíîé â 1-é è 2-é ãîä âå-
ãåòàöèè ïðåäóñìàòðèâàåò â êà÷åñòâå ðàáîò ïî 
îáðàáîòêå ïî÷âû òðåõêðàòíîå ìîòûæåíèå â 
ðÿäàõ âðó÷íóþ. Ýòîò âèä ðàáîò ïðåäóñìîòðåí 
òàêæå ïðè óõîäå çà ìàëèíîé, êàê äî ïëîäîíî-
øåíèÿ, òàê è çà ïëîäîíîñÿùåé ïëàíòàöèåé, ïðè 
óõîäå çà êðûæîâíèêîì 1–3-ãî ãîäà âåãåòàöèè. 

Àíàëîãè÷íî ñåëåêöèîíåð ïî ÿãîäíûì êóëü-
òóðàì Èëüèí Â.Ñ. â ñâîåé êíèãå î ñìîðîäèíå 
ðåêîìåíäóåò ìîòûæåíèå â ðÿäêàõ [3].

Åñëè òåõíîëîãèÿ ïðåäóñìàòðèâàåò ìîòû-
æåíèå â ðÿäêàõ âðó÷íóþ, òî, ñîîòâåòñòâåííî, 
ìàøèí äëÿ ýòîé òåõíîëîãè÷åñêîé îïåðàöèè 
íåò èëè îíè åñòü, íî äîðîãîñòîÿùèå çàïàäíûå 
àíàëîãè. 

Ìíîãèõ ôåðìåðîâ îòñóòñòâèå ìåõàíèçèðî-
âàííîãî óõîäà çà ïî÷âîé â ðÿäêå äî ïëîäîíîøå-
íèÿ îñòàíàâëèâàåò îò ïîñàäêè è ïðîèçâîäñòâà 
ÿãîä. Îñîáåííî â ïåðâûå ãîäû ïîñàäêè ñîðíÿêè 
ñèëüíî óãíåòàþò ìîëîäûå íàñàæäåíèÿ, è áîëü-
øàÿ èõ ÷àñòü ìîæåò ïîãèáíóòü.

Öåëü èññëåäîâàíèÿ
Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ ðàçðàáîòêà 

ñõåìû ðàáî÷åãî îðãàíà äëÿ ðûõëåíèÿ ïî÷âû 
â ðÿäêå ìåæäó êóñòàìè ÿãîäíûõ êóëüòóð íà 
îñíîâå óñîâåðøåíñòâîâàííîãî ìåõàíèçìà äî-
ñòàâêè ðûõëèòåëÿ ïî÷âû â ïðîñòðàíñòâî ìåæäó 
êóñòàìè ðàñòåíèé. 

Ìàòåðèàëû è ìåòîäû
Èçâåñòíû ïðèñïîñîáëåíèÿ ê ðàáî÷èì îðãà-

íàì êóëüòèâàòîðîâ äëÿ îäíîâðåìåííîé ìåæêó-
ñòîâîé îáðàáîòêè ïî÷âû ñ óñòàíîâëåííûìè íà 
âåðòèêàëüíûõ ïîâîðîòíûõ âàëàõ ðûõëèòåëåé 
ïî÷âû ñ ïðîìåæóòî÷íûìè ãèäðîöèëèíäðîì è 
ïðóæèííûì êîìïåíñàòîðîì, óïðàâëÿåìûõ ðû-
÷àæíûìè ùóïàìè [4, 5].

Îäíàêî òàêèå ïðèñïîñîáëåíèÿ äîñòàòî÷íî 
ñëîæíû êîíñòðóêòèâíî è â óïðàâëåíèè àâòîìà-
òîâ ïåðåêëþ÷åíèé. Ìåõàíèçìîì äîñòàâêè ðûõ-
ëèòåëÿ ïî÷âû â ïðîñòðàíñòâî ìåæäó êóñòàìè 
ðàñòåíèé âêëþ÷àåò ãèäðîöèëèíäð. Ïëàâíîñòü 

õîäà øòîêà ãèäðîöèëèíäðà çàâèñèò îò ìíîãèõ 
ôàêòîðîâ: èçíîñà ãèäðîðàñïðåäåëèòåëÿ, îáî-
ðîòîâ äâèãàòåëÿ è âðåìåíè ðåàêöèè àâòîìàòîâ 
óïðàâëåíèÿ.

ßãîäíûå ïëàíòàöèè õàðàêòåðèçóþòñÿ øèðè-
íîé ìåæäóðÿäüÿ è ðàññòîÿíèåì ìåæäó êóñòàìè 
ðàñòåíèé â ðÿäêå. Ïî÷âà â ðÿäêå ìåæäó êóñòà-
ìè ðàñòåíèé õàðàêòåðèçóåòñÿ äâóìÿ çîíàìè: 
çîíîé, â êîòîðîé ïî÷âà äîëæíà îáðàáàòû-
âàòüñÿ, è çàùèòíîé çîíîé, â êîòîðîé ïî÷âà íå 
äîëæíà îáðàáàòûâàòüñÿ. 

Äëÿ ïîñëåäóþùèõ ðàññóæäåíèé ðàññòîÿ-
íèå ìåæäó êóñòàìè ðàñòåíèé â ðÿäêå îáîçíà-
÷èì ÷åðåç L, çàùèòíóþ çîíó â ðÿäêå – ÷åðåç z 
è çîíó îáðàáîòêè ïî÷âû â ðÿäêå – ÷åðåç b 
(ðèñ. 1). Ðàññòîÿíèå ìåæäó êóñòàìè ÿãîäíûõ 
êóëüòóð è çàùèòíàÿ çîíà çàäàþòñÿ àãðîòåõíè-
÷åñêèìè òðåáîâàíèÿìè [2].

Ñîîòâåòñòâåííî, çîíà îáðàáîòêè ïî÷âû â 
ðÿäêå èëè äëèíà îáðàáîòêè ïî÷âû ðûõëèòå-
ëåì ïî÷âû, íàïðèìåð ðûõëèòåëüíûì çóáîì, –
b L z  .

Ïðè äâèæåíèè ïî÷âîîáðàáàòûâàþùåãî 
àãðåãàòà ïî ìåæäóðÿäüÿì ÿãîäíûõ êóëüòóð 
ðàáî÷èé îðãàí äëÿ îáðàáîòêè ïî÷âû â ðÿäêå, 
íàïðèìåð ðûõëèòåëüíûé çóá, äîëæåí, ïåðèî-
äè÷åñêè ìåíÿÿ òðàåêòîðèþ äâèæåíèÿ, ïëàâíî 
çàõîäèòü (âúåçæàòü) â ïðîñòðàíñòâî ìåæäó êó-
ñòàìè, îáðàáîòàòü ïî÷âó â çîíå îáðàáîòêè – b 
è âûõîäèòü (âûåçæàòü). Íàèáîëåå áëèçêî òàêóþ 
òðàåêòîðèþ äîñòàâêè ðûõëèòåëÿ ïî÷âû â ïðî-
ñòðàíñòâî ìåæäó êóñòàìè ðàñòåíèé â ðÿäêå 
îïèñûâàåò öèêëîèäà (ðèñ. 1). 

Öèêëîèäà [6] îïðåäåëÿåòñÿ êèíåìàòè÷åñêè 
êàê òðàåêòîðèÿ ôèêñèðîâàííîé òî÷êè ïðîèç-
âîäÿùåé îêðóæíîñòè ðàäèóñà r, êàòÿùåéñÿ áåç 
ñêîëüæåíèÿ ïî ïðÿìîé. Îñü Îõ ñîâïàäàåò ñ 
ïðÿìîé, ïî êîòîðîé êàòèòñÿ ïðîèçâîäÿùàÿ öè-
êëîèäó îêðóæíîñòü. 

Ðèñ. 1. Ïàðàìåòðû ÿãîäíûõ ïëàíòàöèé 
è òðàåêòîðèÿ öèêëîèäû ìåæäó êóñòàìè ðàñòåíèé
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Óðàâíåíèå öèêëîèäû â ïàðàìåòðè÷åñêîé 
ôîðìå:

sin

cos

x r r

y r r

  
  





,

ãäå r – ðàäèóñ öèêëîèäû; φ – óãîë ïîâîðîòà 
ïðîèçâîäÿùåé îêðóæíîñòè.

Ðàññòîÿíèå ìåæäó êóñòàìè ÿãîäíûõ êóëü-
òóð â ðÿäêå ïðèðàâíèâàåì ê äëèíå îêðóæíîñòè 
öèêëîèäû:

2L r  .

Òîãäà ðàäèóñ ïðîèçâîäÿùåé îêðóæíîñòè, 
èëè ðàäèóñ öèêëîèäû, ïðè çàäàííîì ðàññòîÿ-
íèè ìåæäó êóñòàìè ÿãîäíûõ êóëüòóð:

2

L
r 


.

Â çîíå îáðàáîòêè ïî÷âû b ðàáî÷èé îðãàí – 
ðûõëèòåëüíûé çóá – äîëæåí íå òîëüêî çàõî-
äèòü è âûõîäèòü â ïðîñòðàíñòâî ìåæäó êóñòà-
ìè ÿãîäíûõ ðàñòåíèé, íî è îáðàáîòàòü, âçðûõ-
ëèòü ïî÷âó ìåæäó çàùèòíûìè çîíàìè êóñòîâ. 
Ýòîìó òðåáîâàíèþ ñîîòâåòñòâóåò òðàåêòîðèÿ 
óäëèíåííîé öèêëîèäû.

Êðèâàÿ [6], êîòîðóþ îïèñûâàåò òî÷êà, çàêðå-
ïëåííàÿ âíå ïðîèçâîäÿùåé îêðóæíîñòè, íàçû-
âàåòñÿ óäëèíåííîé öèêëîèäîé (ðèñ. 2).

Óðàâíåíèå óäëèíåííîé öèêëîèäû â ïàðàìå-
òðè÷åñêîé ôîðìå:

 

sin

cos

x r R

y r R

  
  





, (1)

ãäå R – ðàäèóñ âðàùåíèÿ òî÷êè, çàêðåïëåííîé 
âíå ïðîèçâîäÿùåé îêðóæíîñòè.

Äëÿ êà÷åñòâåííîé îáðàáîòêè ïî÷âû ìåæäó 
êóñòàìè ðàñòåíèé â ðÿäêå øèðèíà ïåòëè óä-
ëèíåííîé öèêëîèäû äîëæíà ñîîòâåòñòâîâàòü 
äëèíå ó÷àñòêà îáðàáîòêè â çîíå îáðàáîòêè 

ïî÷âû b. Èñõîäÿ èç ýòîãî îïðåäåëèì ðàäèóñ 
âðàùåíèÿ ðûõëèòåëüíîãî çóáà. Ìèíèìàëü-
íûé ðàäèóñ âðàùåíèÿ äîëæåí áûòü áîëüøå çà-
ùèòíîé çîíû z. Çàùèòíàÿ çîíà ïî ìåðå ðîñòà 
è ðàçâèòèÿ ðàñòåíèé óâåëè÷èâàåòñÿ ïî àãðî-
òåõíè÷åñêèì òðåáîâàíèÿì, ò.ê. óâåëè÷èâàþòñÿ 
ðàçìåðû êóñòà è êîðíåâîé ñèñòåìû ðàñòåíèé.

Ïðè äâèæåíèè ïðîèçâîäÿùåé îêðóæíî-
ñòè öèêëîèäû â íàïðàâëåíèè îñè Îõ, ðûõ-
ëèòåëüíûé çóá, çàêðåïëåííûé âíå ïðîèçâî-
äÿùåé îêðóæíîñòè, âðàùàÿñü ñ ðàäèóñîì R, 
ïåðåìåùàåòñÿ ïðîòèâîõîäîì èç òî÷êè À â 
òî÷êó ìàêñèìàëüíîãî óäàëåíèÿ Â. Ïðîåêöèÿ 
ýòîãî ó÷àñòêà ïåòëè íà îñü Îõ ðàâíà ïîëîâèíå 
äëèíû øèðèíû ïåòëè óäëèíåííîé öèêëîèäû. 
Â òî÷êå Â ïðîèçâîäíàÿ dx/dφ ðàâíÿåòñÿ íóëþ. 
Óãîë ïîâîðîòà ïðîèçâîäÿùåé îêðóæíîñòè φ

1
, 

ñîîòâåòñòâóþùèé ýòîìó ïîëîæåíèþ, îïðåäå-
ëÿåòñÿ èç ñîîòíîøåíèÿ: 

 1/   cos 0,dx d r R        (2)

îòêóäà 1cos   
r

R
   è 1 arccos  

r

R
  . 

Ñîïîñòàâëÿÿ âûðàæåíèÿ (1) è (2), âèäèì, ÷òî 
íóëåâîìó çíà÷åíèþ ïðîèçâîäíîé dx/dφ â òî÷êå 
B ñîîòâåòñòâóåò íóëåâîå çíà÷åíèå îðäèíàòû 
y

B
 = 0. Ïðè ïåðåñå÷åíèè òðàåêòîðèè ðûõëè-

òåëüíîãî çóáà ñ îñüþ Îõ ïðîèçâîäíàÿ dx/dφ èç-
ìåíèò ñâîé çíàê. Òî÷êà Â íàõîäèòñÿ íà îñè Îõ 
íà ïðÿìîé, ïî êîòîðîé êàòèòñÿ ïðîèçâîäÿùàÿ 
öèêëîèäó îêðóæíîñòü. Ñîîòâåòñòâåííî, ìàêñè-
ìàëüíàÿ øèðèíà ïåòëè óäëèíåííîé öèêëîèäû 
íàõîäèòñÿ íà ïðÿìîé, ïî êîòîðîé êàòèòñÿ ïðî-
èçâîäÿùàÿ óäëèíåííóþ öèêëîèäó îêðóæíîñòü. 
Ïðè ýòîì ïîëîâèíà ïîëó÷èâøåéñÿ øèðèíû 
ïåòëè óäëèíåííîé öèêëîèäû ðàâíà:

1 1 arcco 1cos sÂ

r
r

R
x r R      





 .

Òîãäà äëèíà ó÷àñòêà îáðàáîòêè ðûõëèòåëü-
íûì çóáîì áóäåò ðàâíà ìàêñèìàëüíîé øèðèíå 
ïåòëè óäëèíåííîé öèêëîèäû: 

2 arcc2 os 1Â

r
r

R
b x    

 
 .

Íà ðèñ. 3 ïðåäñòàâëåíà ãðàôè÷åñêàÿ çàâè-
ñèìîñòü øèðèíû ïåòëè óäëèíåííîé öèêëîèäû 
(äëèíû ó÷àñòêà îáðàáîòêè) îò ðàäèóñà âðàùå-
íèÿ R ðûõëèòåëüíîãî çóáà äëÿ öèêëîèäû ñ ðà-
äèóñîì r, ñîîòâåòñòâóþùèì ðàññòîÿíèþ ìåæäó 
êóñòàìè ÿãîäíûõ êóëüòóð â ðÿäêå L = 1 ì.

Cõåìà ðàáî÷åãî îðãàíà äëÿ ðûõëåíèÿ ïî÷âû 
â ðÿäêå ìåæäó êóñòàìè ÿãîäíûõ êóëüòóð ñ óñî-

Ðèñ. 2. Òðàåêòîðèÿ öèêëîèäû è óäëèíåííîé öèêëîèäû 
ìåæäó êóñòàìè ÿãîäíûõ ðàñòåíèé
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âåðøåíñòâîâàííûì ìåõàíèçìîì äîñòàâêè ðûõ-
ëèòåëÿ ïî÷âû â ïðîñòðàíñòâî ìåæäó êóñòàìè 
ðàñòåíèé ïðåäñòàâëÿåò ñîáîé âåðòèêàëüíóþ 
ôðåçó ñ îäíîé àññèìåòðè÷íîé ëîïàñòüþ (ðèñ. 4). 

Ïðè ðàçìåùåíèè ðàñòåíèé ÿãîäíûõ êóëü-
òóð â ðÿäêå íà ðàññòîÿíèè äðóã îò äðóãà â 
îäèí ìåòð çàùèòíàÿ çîíà â ïåðâûé ãîä ïîñàäêè 
îêîëî ðàñòåíèÿ ñîñòàâëÿåò 0,3–0,4 ì. Ñîîòâåò-
ñòâåííî, äëÿ îáðàáîòêè ïî÷âû ìåæäó êóñòà-
ìè ðàñòåíèé äëèíîé, ðàâíîé çîíå îáðàáîòêè 
b = 0,6–0,7 ì, âûáèðàåì ðàäèóñ âðàùåíèÿ êðàé-
íåãî ðûõëèòåëüíîãî çóáà R = 0,55–0,58 ì. 

Íà àññèìåòðè÷íîé ëîïàñòè ðàáî÷åãî îðãàíà 
ðàñïîëîæåíû ðûõëèòåëüíûå çóáüÿ. Ðàäèóñ 
êðàéíåãî îò îñè âðàùåíèÿ ëîïàñòè ðûõëèòåëü-
íîãî çóáà ðàâíà âûáðàííîìó (ðèñ. 4) çíà÷å-
íèþ R. Ðàññòîÿíèå ìåæäó ñîñåäíèìè çóáüÿìè, 
ñîãëàñíî ðåêîìåíäàöèÿì Áîñîãî Å.Ñ. [7], – 
80 ìì äëÿ çóáîâûõ áîðîí. 

Âðàùåíèå àñèììåòðè÷íîé ëîïàñòè ðàáî-
÷åãî îðãàíà ïåðåäàåòñÿ îò ïðèâîäíîãî êîëåñà. 
Ïåðåäàòî÷íîå ÷èñëî îò ïðèâîäíîãî êîëåñà ê 
âàëó àññèìåòðè÷íîé ëîïàñòè ðàáî÷åãî îðãàíà: 

kR
i

r
 ,

ãäå R
k
 – ðàäèóñ ïðèâîäíîãî êîëåñà; r – ðàäèóñ 

ïðîèçâîäÿùåé öèêëîèäó îêðóæíîñòè.
Ïðè äâèæåíèè ðàáî÷åãî îðãàíà âäîëü ðÿäêà 

ÿãîäíûõ êóëüòóð ðûõëèòåëüíûå çóáüÿ, äâè-
ãàÿñü ïî òðàåêòîðèè óäëèíåííîé öèêëîèäû, 

ïëàâíî âõîäÿò â ïðîñòðàíñòâî ìåæäó êóñòàìè 
ðàñòåíèé è âçðûõëÿþò ïî÷âó â çîíå îáðàáîòêè. 

Ðàçðàáîòàííàÿ ñõåìà ðàáî÷åãî îðãàíà, ñ âåð-
òèêàëüíîé àññèìåòðè÷íîé ëîïàñòüþ äîñòàâêè 
ðûõëèòåëÿ ïî÷âû â ïðîñòðàíñòâî ìåæäó êóñòà-
ìè ðàñòåíèé â ðÿäêå, ìîæåò áûòü èñïîëüçîâàíà 
äëÿ ðàçðàáîòêè ðàáî÷èõ îðãàíîâ äëÿ îáðàáîò-
êè ïî÷âû ìåæäó ðàñòåíèÿìè â ðÿäêå íå òîëüêî 
ñàäîâûõ êóëüòóð, íî è ïðîïàøíûõ êóëüòóð (êó-
êóðóçà, ñâåêëà).

Çàêëþ÷åíèå
Ðàçðàáîòàíà ñõåìà ðàáî÷åãî îðãàíà äëÿ ðûõ-

ëåíèÿ ïî÷âû â ðÿäêå ìåæäó êóñòàìè ÿãîäíûõ 
êóëüòóð ñ óñîâåðøåíñòâîâàííûì ìåõàíèçìîì 
äîñòàâêè ðûõëèòåëÿ ïî÷âû â ïðîñòðàíñòâî 
ìåæäó êóñòàìè ðàñòåíèé âåðòèêàëüíîé ôðåçîé 
ñ àñèììåòðè÷íîé ëîïàñòüþ. Äëÿ âûáîðà ðàäè-
óñà âðàùåíèÿ êðàéíåãî ðûõëèòåëüíîãî çóáà 
àñèììåòðè÷íîé ëîïàñòè ïðåäñòàâëåíà ãðàôè-
÷åñêàÿ çàâèñèìîñòü øèðèíû ïåòëè óäëèíåííîé 
öèêëîèäû îò ðàäèóñà âðàùåíèÿ ðûõëèòåëüíî-
ãî çóáà ðàáî÷åãî îðãàíà, èñõîäÿ èç ðàññòîÿíèÿ 
ìåæäó êóñòàìè ÿãîäíûõ êóëüòóð â ðÿäêå. 
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