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Ïîâåðõíîñòíàÿ îáðàáîòêà ïî÷âû âêëþ÷àåò ïðåäïîñåâíóþ, ïàðîâóþ, ìåæäóðÿäíóþ îáðàáîòêè è âûïîëíÿåòñÿ 
êóëüòèâàòîðàìè èëè êîìáèíèðîâàííûìè ìàøèíàìè. Ïðèìåíÿåìûå ðàáî÷èå îðãàíû îñóùåñòâëÿþò îäíîñòîðîí-
íåå ñâîáîäíîå âîçäåéñòâèå íà ïî÷âó. Ýòî ïðèâîäèò ê ñìåùåíèþ, îòáðàñûâàíèþ ïî÷âåííûõ îòäåëüíîñòåé â îä-
íîì èëè ðàçíûõ íàïðàâëåíèÿõ â çàâèñèìîñòè îò ôîðìû ïëîñêîé ïîâåðõíîñòè ðàáî÷åãî îðãàíà. Ñîïðîòèâëåíèå, 
ñâÿçàííîå ñ îòáðàñûâàíèåì ïî÷âû, ïðèäàíèåì êèíåòè÷åñêîé ýíåðãèè, íàõîäèòñÿ â êâàäðàòè÷íîé çàâèñèìîñòè îò 
ñêîðîñòè ðàáî÷åãî äâèæåíèÿ. Ïîýòîìó ÷àùå âñåãî ñóùåñòâóåò îãðàíè÷åíèå, íå ïðåâûøàþùåå 12 êì/÷, ÷òî ñäåð-
æèâàåò ðîñò ïðîèçâîäèòåëüíîñòè. Îòñóòñòâèå ïðîòèâîäåéñòâèÿ íå ïîçâîëÿåò îáåñïå÷èâàòü âûñîêóþ ñòåïåíü 
êðîøåíèÿ è âûðîâíåííîñòü ïîâåðõíîñòè ïî÷âû. Âîò ïî÷åìó ïðè ïîâåðõíîñòíîé îáðàáîòêå ïî÷âû â êîìáèíàöèè ñ 
ïî÷âîîáðàáàòûâàþùèìè ëàïàìè íà êóëüòèâàòîðàõ óñòàíàâëèâàþò äèñêè, áîðîíû, âûðàâíèâàòåëè, êàòêè ðàçíûõ 
ìîäèôèêàöèé. Îíè îñóùåñòâëÿþò äîèçìåëü÷åíèå ïî÷âû è âûðàâíèâàíèå ïîâåðõíîñòè. Îäíàêî ýòî ñóùåñòâåííî 
óâåëè÷èâàåò óäåëüíóþ ìàòåðèàëîåìêîñòü ïî÷âîîáðàáàòûâàþùèõ àãðåãàòîâ. Îíà äëÿ íåêîòîðûõ èç íèõ äîñòèãàåò 
300–400 êã/ì. Ýòî äîïîëíèòåëüíûå ìàòåðèàëüíûå è ôèíàíñîâûå çàòðàòû. Êðîìå òîãî ïðîèñõîäèò ïåðåóïëîò-
íåíèå ïî÷âû, óõóäøåíèå óñëîâèé äëÿ ðîñòà è ðàçâèòèÿ ðàñòåíèé. Íåîáõîäèìî ïðîâåñòè àíàëèç è ïðîâåðêó 
ðàçíûõ ñïîñîáîâ âîçäåéñòâèÿ íà ïî÷âó: ðàçíîíàïðàâëåííîãî, ñòåñíåííîãî è êîíöåíòðèðîâàííîãî. Óñòàíîâëå-
íî, ÷òî äëÿ óëó÷øåíèÿ êà÷åñòâåííûõ ïîêàçàòåëåé ïðè ïîâåðõíîñòíîé îáðàáîòêå ïî÷âû íåîáõîäèìî ïðèìåíÿòü 
ðàçíîíàïðàâëåííîå, ñòåñíåííîå èëè êîíöåíòðèðîâàííîå âîçäåéñòâèå, èñïîëüçóÿ èííîâàöèîííûå òåõíè÷åñêèå 
ðåøåíèÿ ïî÷âîîáðàáàòûâàþùèõ ðàáî÷èõ îðãàíîâ. Â ðåçóëüòàòå îáåñïå÷èâàåòñÿ ñòàáèëèçàöèÿ ãëóáèíû îáðà-
áîòêè, èñêëþ÷àåòñÿ âûíîñ âëàæíîé ïî÷âû íà äíåâíóþ ïîâåðõíîñòü, ïîâûøàåòñÿ ïðîèçâîäèòåëüíîñòü è ñíèæà-
þòñÿ ýíåðãîçàòðàòû.
Êëþ÷åâûå ñëîâà: ïî÷âà, îáðàáîòêà, âîçäåéñòâèå, òåõíîëîãèÿ, äåôëåêòîð, êóëüòèâàòîð, ëàïà.

Surface treatment includes soil presowing, steam, inter-row cultivation and is performed by cultivators or combined 
machines. The applied working organs carry out one-way free action on the soil. This leads to a displacement, dis-
carding of soil sections in one or different directions, depending on the shape of the flat surface of the working organ. 
The resistance associated with discarding the soil, giving kinetic energy is in a quadratic dependence on the speed 
of the working movement. Therefore, most often there is a restriction not exceeding 12 km/h, thereby restraining 
productivity growth. The absence of counteraction does not allow providing a high degree of crumbling and leve-
ling of the soil surface. That is why when surface processing of soil in combination with soil cultivating paws discs, 
harrows, equalizers, rollers of different modifications on cultivators are installed. They carry out soil re-grinding and 
leveling the surface. However, this significantly increases the specific material consumption of soil cultivating units. 
It for some of them reaches 300–400 kg/m. This is an additional material and financial costs, in addition, there is a 
reconsolidation of the soil, deterioration of conditions for the growth and development of plants. It is necessary to 
analyze and test different ways of affecting the soil: multidirectional, constrained and concentrated. It has been es-
tablished that in order to improve the quality of the surface treatment of soil, it is necessary to use a multidirectional, 
constrained or concentrated effect, using innovative technical solutions of soil cultivating working organs. As a result, 
stabilization of the depth of processing is ensured, removal of moist soil on the day surface is excluded, productivity 
is increased and energy costs are reduced.
Keywords: soil, treatment, impact, technology, deflector, cultivator, paw.
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 Ââåäåíèå
×àùå âñåãî ïðè ïîâåðõíîñòíîé îáðàáîòêå 

ïî÷âû èñïîëüçóþò êóëüòèâàòîðû, îñíàùåí-
íûå ñòðåëü÷àòûìè ëàïàìè. Îñíîâíûìè òåõ-
íè÷åñêèìèì õàðàêòåðèñòèêàìè ëàï ÿâëÿþòñÿ: 
øèðèíà çàõâàòà, óãîë êðîøåíèÿ, óãîë ðàñòâîðà 
ëåçâèé. Ëàïà ñîñòîèò èç ñòîéêè, ëåìåõà è êðå-
ïåæíûõ äåòàëåé [1]. Íàëè÷èå óãëà êðîøåíèÿ è 
îäíîñòîðîííåãî âîçäåéñòâèÿ íà ïî÷âó ïðèâî-
äÿò ê ñìåùåíèþ åå, îòáðàñûâàíèþ. 

Ýíåðãèÿ, ïðèîáðåòàåìàÿ ïî÷âîé ïîñëå âîç-
äåéñòâèÿ íà íåå ñòðåëü÷àòîé ëàïû, ðàâíà:

 

2

sin (1 )
2

m
W f


   , (1)

ãäå  – ñêîðîñòü ðàáî÷åãî äâèæåíèÿ, ì/ñ; m – 
ìàññà îòáðàñûâàåìîé ïî÷âû, êã; f – êîýôôèöèåíò 
òðåíèÿ ïî÷âû ïî ïîâåðõíîñòè ðàáî÷åãî îðãàíà.

Ñ óâåëè÷åíèåì ñêîðîñòè ðàáî÷åãî äâèæå-
íèÿ  è óãëà êðîøåíèÿ ëåìåõà  ýíåðãèÿ âîçðàñ-
òàåò. Â ðåçóëüòàòå îáåñïå÷èâàåòñÿ óëó÷øåíèå 
ñòåïåíè êðîøåíèÿ ïî÷âû. Îäíàêî ïðè ýòîì 
óâåëè÷èâàåòñÿ äàëüíîñòü îòáðàñûâàíèÿ, ñîçäà-
åòñÿ íåâûðàâíåííàÿ ïîâåðõíîñòü, ïðîèñõîäèò 
âûíîñ âëàæíîé ïî÷âû, îáðàçîâàíèå áîðîçä.

Ïî ýòîé ïðè÷èíå â ïî÷âîîáðàáàòûâàþùèõ 
êóëüòèâàòîðàõ ïðèìåíÿþò ðàçíûå âàðèàí-
òû âûðàâíèâàíèÿ ïîâåðõíîñòè ïîñëå ïðîõîäà 
ñòðåëü÷àòûõ ëàï (ñì. ðèñ. 1) [2].

Âñå ýòî ïðèâîäèò ê ðîñòó óäåëüíîé ìàòåðèà-
ëîåìêîñòè ïî÷âîîáðàáàòûâàþùèõ ìàøèí. Äëÿ 
øèðîêîçàõâàòíûõ êóëüòèâàòîðîâ îíà äîñòèãà-
åò 292 êã/ì [3], à äëÿ èìïîðòíûõ – 390 êã/ì.

Ïðè ìåæäóðÿäíîé îáðàáîòêå ñ öåëüþ èñ-
êëþ÷åíèÿ ïîâðåæäåíèÿ êóëüòóðíûõ ðàñòåíèé 
îòáðàñûâàåìîé ïî÷âîé èñïîëüçóþò çàùèòíûå 
äèñêè, ùèòêè, ÷òî óñëîæíÿåò êîíñòðóêöèþ. 
Ïîýòîìó èçûñêàíèå áîëåå ýôôåêòèâíûõ ñïîñî-
áîâ âîçäåéñòâèÿ íà ïî÷âó àêòóàëüíî.

Öåëü èññëåäîâàíèÿ
Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ àíàëèç ñïî-

ñîáîâ âîçäåéñòâèÿ íà ïî÷âó ïðè ïîâåðõíîñòíîé 
îáðàáîòêå ñ èñïîëüçîâàíèåì èííîâàöèîííûõ 
òåõíè÷åñêèõ ðåøåíèé.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ
Èñïîëüçîâàíû èìåþùèåñÿ ïàòåíòû íà èçî-

áðåòåíèÿ, ìàòåðèàëû íàó÷íûõ ñòàòåé, ðåçóëü-
òàòû ëàáîðàòîðíûõ è ïîëåâûõ èñïûòàíèé, òåî-
ðåòè÷åñêèé àíàëèç, ìåòîäû ýêñòðàïîëÿöèè.

Ðåçóëüòàòû èññëåäîâàíèÿ 
è èõ îáñóæäåíèå
Ðàáî÷èé îðãàí äåéñòâóåò íà ïî÷âó ñ îäíîé 

ñòîðîíû. Â çîíå êîíòàêòà ïðè ýòîì ïðîèñõî-
äèò ñìÿòèå ïî÷âû, åå äåôîðìàöèÿ. Ðàâíîäåé-
ñòâóþùèå îò ñèëû íîðìàëüíîãî äàâëåíèÿ è 

 â  ã

Ðèñ. 1. Êóëüòèâàòîðû ñ ðàçíûìè âàðèàíòàìè âûðàâíèâàíèÿ ïîâåðõíîñòè ïî÷âû ïîñëå ïðîõîäà 
ñòðåëü÷àòûõ ëàï ïóòåì óñòàíîâêè: à – çà êàæäîé òðåëü÷àòîé ëàïîé äèñêà; á – â íåñêîëüêî ðÿäîâ 

ïðóæèííûõ áîðîí; â – ïðóæèííûõ áîðîí è ïðóòêîâûõ êàòêîâ; ã – ñïèðàëüíûõ êàòêîâ

 à á
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ñèëû òðåíèÿ äëÿ ðàáî÷èõ îðãàíîâ ñ ïëîñêèìè 
ïîâåðõíîñòÿìè íàïðàâëåíû ââåðõ. Îíè îñó-
ùåñòâëÿþò ñìåùåíèå è îòáðàñûâàíèå ïî÷âû 
ñ ÷àñòè÷íûì ðûõëåíèåì è êðîøåíèåì. ×òîáû 
ïðîèçîøëà äåôîðìàöèÿ âñåãî ïëàñòà, íåîáõî-
äèìî îñóùåñòâèòü âîçäåéñòâèå ñ ïðîòèâîïî-
ëîæåííûõ ñòîðîí, ñæàòèå èëè ðàçíîíàïðàâ-
ëåííîå âîçäåéñòâèå. Îáúåìíîå âîçäåéñòâèå 
âîçìîæíî â ñëó÷àå ñòåñíåííîãî ïåðåìåùåíèÿ 
ïî÷âû â êàêîì-òî ïðîñòðàíñòâå. Ïî äàííûì 
àêàäåìèêà Â.À. Æåëèãîâñêîãî, ñëåäóåò êîí-
öåíòðèðîâàòü âîçäåéñòâèå âíåøíèõ ñèë, ÷òî 
ñïîñîáñòâóåò èíòåíñèâíîìó êðîøåíèþ ïî÷âû. 
Ñëåäîâàòåëüíî, íåîáõîäèìî èçûñêèâàòü òåõ-
íè÷åñêèå ðåøåíèÿ ðàáî÷èõ îðãàíîâ, îáåñïå÷è-
âàþùèõ ðàçíîíàïðàâëåííîå, ñòåñíåííîå èëè 
êîíöåíòðèðîâàíîå âîçäåéñòâèå íà îáðàáàòûâà-
åìûé ìàòåðèàë. 

Ðàçíîíàïðàâëåííîå âîçäåéñòâèå
Äëÿ ðåàëèçàöèè ýòîé òåõíîëîãèè ïðåäëîæå-

íî ìîäåðíèçèðîâàòü ñóùåñòâóþùèå êóëüòèâà-
òîðû òèïà ÊÏÑ-4 ïóòåì óñòàíîâêè íà íèõ äåô-
ëåêòîðíûõ ëàï. Îíè âêëþ÷àþò ñòàíäàðòíóþ 
ñòðåëü÷àòóþ ëàïó 2 è äîïîëíèòåëüíûé äåôëåê-
òîð 3 (ðèñ. 2). 

Ïåðåä ðàáîòîé äåôëåêòîð 3 íàäåâàþò íà 
ñòîéêó 1 è îïóñêàþò âíèç. Ïîâîðà÷èâàþò â 
âåðòèêàëüíîé ïëîñêîñòè è óñòàíàâëèâàþò ïîä 

óãëîì  ê ãîðèçîíòàëüíîé ïëîñêîñòè â íàïðàâ-
ëåíèè äâèæåíèÿ. Óãîë  äîëæåí ðàâíÿòüñÿ èëè 
áûòü áîëüøå óãëà òðåíèÿ φ ïî÷âû ïî ìåòàëëè-
÷åñêîé ïîâåðõíîñòè, ò.å.   φ.

Âûñîòà ðàñïîëîæåíèÿ çàäíåé ñòîðîíû äåô-
ëåêòîðà ðàâíà:

 h
î
 = K

â
h

î
, (2)

ãäå h
î
 – ãëóáèíà îáðàáîòêè, ìì; K

â
 – êîýôôèöè-

åíò âñïóøåííîñòè ïî÷âû ïîñëå âîçäåéñòâèÿ íà 
íåå ëàïû; K

â
 = 1,15–1,20.

Â ïðîöåññå ðàáîòû ïî÷âà îòáðàñûâàåò-
ñÿ íèæíèì ëåìåõîì 2 ââåðõ ñî ñêîðîñòüþ , 
ðàâíîé ñêîðîñòè ðàáî÷åãî äâèæåíèÿ êóëüòè-
âàòîðà. Ïî÷âå ïðèäàåòñÿ ýíåðãèÿ, ñ êîòîðîé 
îíà óäàðÿåòñÿ î äåôëåêòîð 3. Ïðîèñõîäèò ðàç-
íîíàïðàâëåííîå âîçäåéñòâèå: ñíèçó íèæíèé 
ëåìåõ 2 ñ ñèëîé F

â
, ñâåðõó äåôëåêòîð 3 ñ ñèëîé 

F
ï
, ÷òî îáåñïå÷èâàåò êðîøåíèå ïî÷âû. Ââèäó 

òîãî, ÷òî   φ ïî÷âà íå «ñêîëüçèò» ïî ïîâåðõ-
íîñòè äåôëåêòîðà 3 è ïîä äåéñòâèåì ðåçóëüòè-
ðóþùåé ñèëû F

ð
 âîçâðàùàåòñÿ è çàäåëûâàåò 

îáðàçóåìóþ áîðîçäêó. Â ðåçóëüòàòå ñîçäàåòñÿ 
âûðîâíåííàÿ ïîâåðõíîñòü ñ ìåëêîêîìêîâàòîé 
ïî÷âîé (ðèñ. 3), èñêëþ÷àåòñÿ íåîáõîäèìîñòü 
óñòàíîâêè ïîñëå ëàï çóáîâûõ áîðîí è êàòêîâ, 
÷òî ñíèæàåò óäåëüíóþ ìàòåðèàëîåìêîñòü 
êóëüòèâàòîðà. Ñêîðîñòü ðàáî÷åãî äâèæåíèÿ 
ìîæåò äîñòèãàòü 16–18 êì/÷, òàê êàê íå ïðî-

Ðèñ. 2. Äåôëåêòîðíàÿ ëàïà: à – âèä ñáîêó; á – âèä ñâåðõó; â – ñõåìà âîçäåéñòâèÿ íà ïî÷âó; 
1 – ñòîéêà; 2 – ñòðåëü÷àòûé ëåìåõ; 3 – äåôëåêòîð; 4 – äåðæàòåëü
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èñõîäèò îòáðàñûâàíèÿ ïî÷âû. Êóëüòèâàòîð ñ 
òàêèìè ðàáî÷èìè îðãàíàìè ýôôåêòèâåí íà 
ñòåðíåâûõ ôîíàõ. Îñóùåñòâëÿåòñÿ ðàâíîìåð-
íîå ðàñïðåäåëåíèå ïîæíèâíûõ îñòàòêîâ, ñîçäà-
åòñÿ ìóëü÷èðóþùàÿ ïîâåðõíîñòü. 

Ýòà òåõíîëîãèÿ ðåàëèçîâàíà êóëüòèâàòî-
ðàìè ñ äâóõúÿðóñíûìè ëàïàìè. Äâóõúÿðóñíàÿ 
ïî÷âîîáðàáàòûâàþùàÿ ëàïà âêëþ÷àåò âåðõíèé 
ëåìåõ 3 (ðèñ. 4), âûïîëíåííûé â âèäå ðàâíî-
áåäðåííîãî òðåóãîëüíèêà. Â âåðõíåì ëåìåõå 
ñäåëàí âûðåç, îòîãíóòûå ÷àñòè êîòîðîãî çàêðå-
ïëåíû íà ñòîéêå 1. Ïîä âåðõíèì ëåìåõîì ðàñ-
ïîëîæåí íèæíèé ñòðåëü÷àòûé ëåìåõ 2, çàêðå-
ïëåííûé ê òîðöåâîé ÷àñòè ñòîéêè 1. 

Ñòåñíåííîå âîçäåéñòâèå
Ðàññòîÿíèå ìåæäó âåðõíèì è íèæíèì ëå-

ìåõàìè ðàâíî ãëóáèíå îáðàáîòêè ïî÷âû h. Ýòó 
âåëè÷èíó ìîæíî ìåíÿòü, ïîäíèìàÿ èëè îïó-
ñêàÿ âåðõíèé ëåìåõ 3. Îáà ëåìåõà çàòî÷åíû.

Øèðèíà çàõâàòà äâóõúÿðóñíîé ëàïû 360 ìì. 
Â ïðîöåññå äâèæåíèÿ íèæíèé ëåìåõ 2 çà-

ãëóáëÿåòñÿ â ïî÷âó íà óñòàíîâëåííóþ ãëó-
áèíó h. Âåðõíèé ëåìåõ 3 ðåàêöèåé ïî÷âû 
óäåðæèâàåòñÿ íà ïîâåðõíîñòè. Îí ñðåçàåò 
íàäçåìíóþ ÷àñòü ñîðíÿêîâ, âûðàâíèâàåòñÿ ïî-
âåðõíîñòü. Íèæíèé ëåìåõ 2 ïîäðåçàåò êîðíå-
âóþ ñèñòåìó ñîðíÿêîâ. Ñîçäàåòñÿ ñòåñíåííîå 
ïðîñòðàíñòâî äëÿ ïðîõîäà ïî÷âû, îáåñïå÷èâà-
þùåå åå êðîøåíèå è îáðàçîâàíèå ìåëêîêîì-
êîâàòîãî ñëîÿ. Ïî äàííûì èñïûòàíèé, ñòåïåíü 
êðîøåíèÿ ïî÷âû ñîñòàâëÿåò 94,8–98,1 % ñ ìè-
íèìàëüíîé ãðåáíèñòîñòüþ. Ïðàêòè÷åñêè èñ-
êëþ÷àåòñÿ âûíîñ âëàæíîé ïî÷âû íà äíåâíóþ 
ïîâåðõíîñòü.

Âïåðâûå íàéäåíî òåõíè÷åñêîå ðåøåíèå, 
êîãäà ðàáî÷èå ôóíêöèè ñîâìåùàþòñÿ â îäíîé 
âåðòèêàëüíîé ïëîñêîñòè ñ êîïèðóþùèìè 
ôóíêöèÿìè: íèæíèé ëåìåõ – ðàáî÷èé, âåðõ-
íèé – êîïèðóþùèé.

 à á

Ðèñ. 3. Âèä ïîâåðõíîñòè ïî÷âû ïîñëå îáðàáîòêè êóëüòèâàòîðîì ÊÏÑ-4: 
à – ñî ñòàíäàðòíûìè ëàïàìè; á – ñ äåôëåêòîðíûìè ëàïàìè

 à á

Ðèñ. 4. Ñåêöèÿ ñ äâóõúÿðóñíîé ëàïîé: à – ñåêöèÿ; á – 3D-ìîäåëü äâóõúÿðóñíîé ëàïû; 
1 – ñòîéêà; 2 – íèæíèé ñòðåëü÷àòûé ëåìåõ; 3 – âåðõíèé òðåóãîëüíûé ëåìåõ; 4 – äåðæàòåëü; 

5 – áîëòû; 6 – çàäíÿÿ ñòîðîíà ëåìåõà; 7 – ÷åòûðåõçâåííèê
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Ýòî îñîáåííî âàæíî ïðè ïðîâåäåíèè ïðåä-
ïîñåâíîé îáðàáîòêè ïî÷âû. Ïðè ýòîì íèæíèé 
ëåìåõ îáðàçóåò âûðîâíåííîå ëîæå äëÿ ñåìÿí, 
÷òî ïðàêòè÷åñêè íåâîçìîæíî ïðè èñïîëüçîâà-
íèè ñóùåñòâóþùèõ êóëüòèâàòîðîâ.

Êîíöåíòðèðîâàííîå âîçäåéñòâèå
Äëÿ ðåàëèçàöèè ýòîé òåõíîëîãèè ïðåä-

ëîæåí êóëüòèâàòîð ñî ñïèðàëüíûìè ëàïàìè. 
Êàæäàÿ ñåêöèÿ âêëþ÷àåò ãðÿäèëü 1 (ðèñ. 5), íà 
êîòîðîì óñòàíîâëåí ðàáî÷èé îðãàí, ñîñòîÿùèé 
èç ñòîéêè 2, òðåóãîëüíîãî ëåìåõà 3, ñïèðàëè 4, 
äåðæàòåëåé 5, óïîðíîé ïëàñòèíû 7, ñêîáû 8, 
ñòðóíû 9.

Ñòîéêà 2, æåñòêàÿ ñå÷åíèåì 16×45 ìì, êðå-
ïèòüñÿ ê ãðÿäèëþ ñ ïîìîùüþ äåðæàòåëåé 5 è 
óñòàíîâëåíà ê íåìó ïîä óãëîì 83º â íàïðàâëå-
íèè äâèæåíèÿ. Ëåìåõ 3 âûïîëíåí â âèäå ïëà-
ñòèí÷àòîãî òðåóãîëüíèêà òîëùèíîé 4–5 ìì 
èç ñòàëè 65Ã ñ óãëîì êðîøåíèÿ  = 0º [4]. Îí 
êðåïèòñÿ ê òîðöåâîé ÷àñòè ñòîéêè 2 ñ ïîìîùüþ 
äâóõ áîëòîâ. Ãðÿäèëü 1 ïðåäñòàâëÿåò ñîáîé 
ïëîñêóþ ïðóæèíó.

Ïðîâîëîêó ñïèðàëè 4 íàíèçûâàþò íà íå-
ñêîëüêî çàöåïîâ 6, âäîëü çàäíåãî îáðåçà 
ëåìåõà 3. Èñõîäÿ èç òîãî, ÷òî îáðàáîòêó ïî÷âû 
íàäî âåñòè íà ãëóáèíó 40–50 ìì, äèàìåòð ñïè-
ðàëè ñîñòàâëÿåò 50 ìì. Êîíöåâûå ÷àñòè ñïè-
ðàëè âûïîëíåíû â âèäå ãîðèçîíòàëüíî ðàñïî-
ëîæåííîé ñòðóíû. Øàã ñïèðàëè ðàâåí 40 ìì, 
äèàìåòð ïðîâîëîêè – 3 ìì.

Â íà÷àëå ðàáîòû ïðè îïóñêàíèè êóëüòèâà-
òîðà ïî÷âà âîçäåéñòâóåò íà ñïèðàëü, îáåñïå-
÷èâàÿ åå çàãëóáëåíèå, ïîêà ðåàêöèÿ ïî÷âû íå 
ñòàíåò ðàâíîé ðåàêöèè ïëîñêîãî ïðóæèííîãî 
ãðÿäèëÿ. Ëåìåõ ïðè ýòîì óñòàíàâëèâàåòñÿ â 
ãîðèçîíòàëüíîì ïîëîæåíèè, à ïðóæèííûé 
ãðÿäèëü îáåñïå÷èâàåò ïîñòîÿííîå ïðèæàòèå 
ñïèðàëè.

Âïåðåäè ðàñïîëîæåííûå âèòêè ñïèðàëè ñîç-
äàþò ñèñòåìó ðàñõîäÿùèõñÿ ñèë âîçäåéñòâèÿ 
íà ïî÷âó, îáåñïå÷èâàÿ äåôîðìàöèþ ðàñòÿæå-
íèÿ. À èçâåñòíî, ÷òî ïðåäåë êðîøåíèÿ ïðè ðàñ-
òÿæåíèè â 6–7 ðàç ìåíüøå, ÷åì ïðè ñæàòèè  [5]. 
Çàäíèå âèòêè, èìåÿ âîãíóòóþ ïîâåðõíîñòü, 
ñîçäàþò ñèñòåìó ñõîäÿùèõñÿ óñèëèé, êîíöåí-
òðàöèÿ êîòîðûõ ïîçâîëÿåò áîëåå ýôôåêòèâíî 
êðîøèòü ïî÷âó.

Ñïèðàëüíûå ëàïû öåëåñîîáðàçíî èñïîëü-
çîâàòü ïðè ìåæäóðÿäíîé îáðàáîòêå. Íàëè÷èå 
òðåóãîëüíîãî ëåìåõà îáåñïå÷èâàåò ñòàáèëü-
íóþ ãëóáèíó îáðàáîòêè. Ðàçðûõëÿåòñÿ êîðêà, 
ñîçäàåòñÿ ìåëêîêîìêîâàòàÿ ñòðóêòóðà, îáåñïå-

÷èâàþùàÿ âîçäóõîîáìåí, ñóùåñòâåííî ñíèæà-
þùàÿ èñïàðåíèå ïî÷âåííîé âëàãè, ñðåçàþòñÿ 
ñîðíÿêè.

Ïðåäëîæåíà êîìáèíèðîâàííàÿ ñïèðàëü, 
êîãäà âèòêè ïî ñòîðîíàì çàêàí÷èâàþòñÿ ãîðè-
çîíòàëüíûìè ñòðóíàìè. Äëèíà èõ ñîñòàâëÿåò 
80–100 ìì. Ýòî ïëîñêàÿ ïðóæèíà, âèáðèðó-
þùàÿ â ïî÷âå è ýôôåêòèâíî âû÷åñûâàþùàÿ 
âñõîäû ñîðíÿêîâ â çàùèòíîé çîíå. Ñ óâåëè÷å-
íèåì äëèíû îíà ñòàíîâèòñÿ áîëåå ïîäàòëèâåå 
è áåç ïîâðåæäåíèÿ òîëñòîñòåáåëüíûõ êóëüòóð-
íûõ ðàñòåíèé ìîæåò ðàáîòàòü ñ íóëåâîé çà-
ùèòíîé çîíîé.

Ïðîïàøíîé êóëüòèâàòîð ñî ñïèðàëüíûìè 
ëàïàìè èñêëþ÷àåò:

• èñïîëüçîâàíèå êîïèðóþùèõ êîëåñ (êîïè-
ðîâàíèå îñóùåñòâëÿåòñÿ ëåìåõîì);

• ÷åòûðåõçâåííóþ ïîäâåñêó (óñòàíàâëèâà-
åòñÿ áîëåå ïðîñòàÿ ïðóæèííàÿ ðàäèàëü-
íàÿ ïîäâåñêà);

• îïåðàöèþ ðåãóëèðîâêè ãëóáèíû îáðàáîò-
êè ïî÷âû;

• íåñêîëüêî ðàáî÷èõ îðãàíîâ, îñòàâëÿÿ 
ëèøü îäèí.

Ñòåïåíü êðîøåíèÿ ïî÷âû ñîñòàâëÿåò 93,0–
97,7 %. (ðèñ. 6).

Ñîõðàíÿåòñÿ ïî÷âåííàÿ âëàãà â íàèáîëåå 
îòâåòñòâåííûé ïåðèîä ðîñòà è ðàçâèòèÿ ðàñ-
òåíèé. Ñïèðàëüíàÿ ëàïà ýôôåêòèâíî ðàáîòàåò 
ïðè ñêîðîñòè äî 16–18 êì/÷, ñóùåñòâåííî ïî-
âûøàåòñÿ ïðîèçâîäèòåëüíîñòü êóëüòèâàòîðà.

Ïðîâåäåííîå òåíçîìåòðè÷åñêîå äèíàìîìå-
òðèðîâàíèå ïîêàçàëî, ÷òî ïðåäëîæåííûå ïî-

Ðèñ. 5. 3D-ìîäåëü ñåêöèè êóëüòèâàòîðà 
ñî ñïèðàëüíûìè ëàïàìè: 1 – ïðóæèííûé ãðÿäèëü; 
2 – ñòîéêà; 3 – òðåóãîëüíûé ëåìåõ; 4 – ñïèðàëü; 
5 – äåðæàòåëè; 6 – çàöåï; 7 – óïîðíàÿ ïëàñòèíà; 

8 – ñêîáà; 9 – ñòðóíà
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÷âîîáðàáàòûâàþùèå ëàïû ìåíåå ýíåðãîåìêè. 
Òÿãîâîå ñîïðîòèâëåíèå êóëüòèâàòîðîâ, îñíà-
ùåííûìè ýòèìè ëàïàìè, íà 27–30 % ìåíüøå, 
÷åì ó ñòàíäàðòíûõ ñòðåëü÷àòûõ ëàï.

Ïîëåâûå èñïûòàíèÿ ïðîâåäåíû ñîâìåñòíî ñ 
Íîâîêóáàíñêèì ôèëèàëîì ÔÃÁÍÓ «Ðîñèíôîð-
ìàãðîòåõ» (ÊóáÍÈÈÒèÌ).

Çàêëþ÷åíèå
Äëÿ óëó÷øåíèÿ êà÷åñòâåííûõ ïîêàçàòåëåé 

ïðè ïîâåðõíîñòíîé îáðàáîòêå ïî÷âû íåîáõîäè-
ìî ïðèìåíÿòü ðàçíîíàïðàâëåííîå, ñòåñíåííîå 
èëè êîíöåíòðèðîâàííîå âîçäåéñòâèå, èñïîëüçóÿ 
èííîâàöèîííûå òåõíè÷åñêèå ðåøåíèÿ ïî÷âî-
îáðàáàòûâàþùèõ ðàáî÷èõ îðãàíîâ. Â ðåçóëüòà-
òå îáåñïå÷èâàåòñÿ ñòàáèëèçàöèÿ ãëóáèíû îá-
ðàáîòêè, èñêëþ÷àåòñÿ âûíîñ âëàæíîé ïî÷âû íà 
äíåâíóþ ïîâåðõíîñòü, ïîâûøàåòñÿ ïðîèçâîäè-
òåëüíîñòü è ñíèæàþòñÿ ýíåðãîçàòðàòû.
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Ðèñ. 6. Âèä ïîâåðõíîñòè ïî÷âû ïîñëå îáðàáîòêè: 
à – ñïèðàëüíîé ëàïîé; á – ñòàíäàðòíîé ñòðåëü÷àòîé ëàïîé


