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Ïðè ïîñëîéíîé îáðàáîòêå ïî÷âû ôîðìèðóåòñÿ âëàãîíàêîïèòåëüíûé ñëîé âíóòðè ïëàñòà. Ðûõëèòåëü äëÿ ìåëêîé 
îáðàáîòêè ïî÷âû, êîíñòðóêöèþ êîòîðîãî íåîáõîäèìî îïòèìèçèðîâàòü, âõîäèò â ñîñòàâ ïîñëîéíîãî ðàáî÷åãî 
îðãàíà äëÿ îáðàáîòêè ïî÷âû. Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ ñðàâíèòåëüíàÿ îöåíêà àãðîòåõíè÷åñêèõ ïîêàçàòå-
ëåé òåõíîëîãè÷åñêîãî ïðîöåññà ïîñëîéíîé áåçîòâàëüíîé îáðàáîòêè ïî÷âû. Êîíñòðóêöèÿ èññëåäóåìûõ ðàáî÷èõ 
îðãàíîâ ñîäåðæèò ñòîéêó ñ äîëîòîì äëÿ ãëóáîêîé îáðàáîòêè ïî÷âû. Â ïåðåäíåé ÷àñòè ñòîéêè óñòàíîâëåíû 
ñúåìíûå ëåìåøíûå ëåçâèÿ. Íà äîëîòå çàêðåïëåí – ñ âîçìîæíîñòüþ ïåðåìåùåíèÿ – êîìêîäðîáèòåëü è ðàñïîëî-
æåíà óïîðíàÿ ïëèòà. Â âåðõíåé ÷àñòè ñòîéêè ñìîíòèðîâàí – ñ âîçìîæíîñòüþ çàìåíû – ðûõëèòåëü äëÿ ìåëêîé 
îáðàáîòêè ïî÷âû. Ýêñïåðèìåíòàëüíûå äàííûå ïî àãðîòåõíè÷åñêèì ïîêàçàòåëÿì òåõíîëîãè÷åñêîãî ïðîöåññà 
ïîñëîéíîé îáðàáîòêè ïî÷âû íîâûìè ðàáî÷èìè îðãàíàìè c ýëëèïòè÷åñêèì, ïëîñêîðåçíûì (ìåòàëëè÷åñêèì è 
ïëàñòèêîâûì) ðûõëèòåëåì ïîëó÷åíû íà îïûòíîì ïîëå. Ñâåðõâûñîêîìîëåêóëÿðíûé ïîëèýòèëåí íèçêîé ïëîò-
íîñòè óñòàíàâëèâàëñÿ íà ðûõëèòåëå, äîëîòå, êîìêîäðîáèòåëå è óïîðíîé ïëèòå ðàáî÷åãî îðãàíà äëÿ ïîñëîéíîé 
áåçîòâàëüíîé îáðàáîòêè ïî÷âû ñ ïëàñòèêîâûìè ýëåìåíòàìè. Ðàáî÷èå îðãàíû ñîîòâåòñòâóþò àãðîòåõíè÷åñêèì 
òðåáîâàíèÿì. Îòêëîíåíèå ãëóáèíû îáðàáîòêè îò çàäàííîé 2,83–6,88 %, ãðåáíèñòîñòü ñîñòàâèëà 0–7,53 ñì, â 
îáðàáîòàííîì ñëîå ïî÷âû ïðåîáëàäàþò ôðàêöèè ðàçìåðîì äî 50 ìì (76,8–98,5 %), ñîäåðæàíèå ýðîçèîííî-
îïàñíûõ ÷àñòèö óìåíüøàåòñÿ â ïîâåðõíîñòíîì ñëîå íà 2,90–18,13 %. Íàèáîëåå êà÷åñòâåííàÿ îáðàáîòêà ïî÷âû 
îñóùåñòâëÿëàñü ðàáî÷èì îðãàíîì ñ ýëëèïòè÷åñêèì ðûõëèòåëåì, íàèìåíåå – ñ ïëîñêîðåçíûì. Äëÿ óëó÷øåíèÿ 
ïîêàçàòåëåé öåëåñîîáðàçíî ïðèäàòü êðèâîëèíåéíóþ ôîðìó ïëîñêîðåçíîìó ðûõëèòåëþ èç ïëàñòèêà. Íàáëþäà-
ëîñü çàëèïàíèå ïåðåäíåé ÷àñòè ñòîéêè ðàáî÷åãî îðãàíà. Ïëàñòèê íå ïîäâåðæåí çàëèïàíèþ âëàæíîé ïî÷âîé è 
ñàìîî÷èùàåòñÿ.
Êëþ÷åâûå ñëîâà: âëàãîíàêîïèòåëüíûé ñëîé, àãðîòåõíè÷åñêèå ïîêàçàòåëè, òåõíîëîãè÷åñêèé ïðîöåññ, ïîñëîé-
íàÿ îáðàáîòêà ïî÷âû, ðàáî÷èé îðãàí.

In the layer-by-layer treatment of the soil, a moisture accumulating layer is formed inside the formation. To form a 
moisture accumulation layer, it is necessary to optimize the design of the ripper for shallow working of the layered 
working organ. The aim of the study is a comparative evaluation of the agrotechnical indices of the technological 
process of layer-by-layer soil-free tillage. The design of the working organs under investigation contains a rack with 
a chisel for deep tillage. In the front part of the rack there are removable plowshares. On the bit is fixed with the 
possibility of moving the crusher and the thrust plate is located. At the top of the rack is mounted with the ability 
to replace the ripper for shallow tillage. Experimental data on agrotechnical indices of the technological process of 
layer-by-level tillage of new working bodies with elliptical, planar (metal and plastic) ripper were obtained on the ex-
perimental field. Ultra-high-molecular-weight low-density polyethylene was installed on the ripper, chisel, crumbler 
and thrust plate of the working device for layer-by-layer soil-free tillage with plastic elements. The working bodies 
correspond to the agrotechnical requirements. The deviation of the depth of treatment from the preset 2,83–6,88 %, 
the combability was 0–7,53 cm, fractions up to 50 mm in size (76,8–98,5 %) predominate in the treated soil layer, 
the content of erosion-hazardous particles decreases In the surface layer by 2,90–18,13 %. The most qualitative soil 
cultivation was carried out by a working organ with elliptical, least – with a flat-topped ripper. To improve the perfor-
mance it is advisable to give a curved shape to a flat-topped ripper made of plastic. There was a sticking of the front 
part of the counter of the organ. Plastic is not susceptible to sticking with moist soil and self-cleaning.
Keywords: moisture accumulation layer, agrotechnical indices, technological process, layerwise tillage, working 
organ.
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Ââåäåíèå
Â ðåçóëüòàòå èññëåäîâàíèé [1] óñòàíîâëåíî, 

÷òî ïðè ïîñëîéíîé îáðàáîòêå ïî÷âû ôîðìè-
ðóåòñÿ âëàãîíàêîïèòåëüíûé ñëîé, ïîñêîëüêó 
ïðè ýòîì âíóòðè ïëàñòà èìååò ìåñòî êîìáè-
íàöèÿ îáîèõ òèïîâ òåïëîîáìåíà (èíñîëÿöèè 
è èçëó÷åíèÿ), èñõîäÿ èç ïåðåìåííîãî íàïðàâ-
ëåíèÿ òåìïåðàòóðíîãî ãðàäèåíòà, ïðè÷åì òåð-
ìîäèôôóçèîííûå ïîòîêè âëàãè îò âåðõíèõ 
è îò íèæíèõ ñëîåâ ñîåäèíÿþòñÿ íà ãëóáèíå 
10–15 ñì. Íà ýòîé ãëóáèíå è îáðàçóåòñÿ âëà-
ãîíàêîïèòåëüíûé ñëîé, îáåñïå÷èâàþùèé äî-
ñòóïíîé âëàãîé êîðíåâóþ ñèñòåìó çåðíîâûõ 
êóëüòóð â çàñóøëèâûé ïåðèîä. Ïîýòîìó äëÿ 
óïðàâëåíèÿ ïðîöåññîì ôîðìèðîâàíèÿ âëàãî-
íàêîïèòåëüíîãî ñëîÿ íåîáõîäèìî îïòèìèçèðî-
âàòü êîíñòðóêöèþ ðûõëèòåëÿ äëÿ ìåëêîé îáðà-
áîòêè ïî÷âû ïîñëîéíîãî ðàáî÷åãî îðãàíà. 

Öåëü èññëåäîâàíèÿ
Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ ñðàâíèòåëü-

íàÿ îöåíêà êà÷åñòâåííûõ (àãðîòåõíè÷åñêèõ) 
ïîêàçàòåëåé òåõíîëîãè÷åñêîãî ïðîöåññà ïî-
ñëîéíîé áåçîòâàëüíîé îáðàáîòêè ïî÷âû, îñó-
ùåñòâëÿåìîãî íîâûìè ðàáî÷èìè îðãàíàìè.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ
Êîíñòðóêöèÿ èññëåäóåìûõ ðàáî÷èõ îðãàíîâ 

ñîäåðæèò ñòîéêó ñ äîëîòîì äëÿ ãëóáîêîé îá-
ðàáîòêè ïî÷âû. Â ïåðåäíåé ÷àñòè ñòîéêè óñòà-
íîâëåíû ñúåìíûå ëåìåøíûå ëåçâèÿ. Íà äîëîòå 
çàêðåïëåí ñ âîçìîæíîñòüþ ïåðåìåùåíèÿ êîì-
êîäðîáèòåëü è ðàñïîëîæåíà óïîðíàÿ ïëèòà. Â 
âåðõíåé ÷àñòè ñòîéêè ñìîíòèðîâàí ñ âîçìîæ-
íîñòüþ çàìåíû ðûõëèòåëü äëÿ ìåëêîé îáðà-
áîòêè ïî÷âû.

Ýêñïåðèìåíòàëüíûå äàííûå ïî àãðîòåõíè-
÷åñêèì (êà÷åñòâåííûì) ïîêàçàòåëÿì òåõíîëîãè-
÷åñêîãî ïðîöåññà ïîñëîéíîé îáðàáîòêè ïî÷âû 
íîâûìè ðàáî÷èìè îðãàíàìè c ýëëèïòè÷åñêèì, 
ïëîñêîðåçíûì (ìåòàëëè÷åñêèì è ïëàñòèêîâûì) 
ðûõëèòåëåì (ðèñ. 1) ïîëó÷åíû íà îïûòíîì ïîëå. 
Ïîìèìî ðûõëèòåëÿ, ñâåðõâûñîêîìîëåêóëÿðíûé 
ïîëèýòèëåí íèçêîé ïëîòíîñòè óñòàíàâëèâàë-
ñÿ íà äîëîòå, êîìêîäðîáèòåëå è óïîðíîé ïëèòå 
ðàáî÷åãî îðãàíà äëÿ ïîñëîéíîé áåçîòâàëüíîé 
îáðàáîòêè ïî÷âû ñ ïëàñòèêîâûìè ýëåìåíòàìè. 
Ðàçðàáîòàíà ýêñïåðèìåíòàëüíàÿ óñòàíîâêà äëÿ 
ñîçäàíèÿ ðåàëüíîãî òåõíîëîãè÷åñêîãî ïðîöåññà 
ôóíêöèîíèðîâàíèÿ â óñëîâèÿõ ïîëóáëîêèðî-
âàííîãî ðåçàíèÿ ñ âïåðåäè èäóùèì äîïîëíè-
òåëüíûì ðàáî÷èì îðãàíîì, ïîäãîòàâëèâàþùèì 
ñëîé ïî÷âû ïîä èññëåäóåìûé.

Ðåçóëüòàòû èññëåäîâàíèÿ 
è èõ îáñóæäåíèå
Óñëîâèÿ ïðîâåäåíèÿ èññëåäîâàíèé ïðåä-

ñòàâëåíû â òàáë. 1.
Àíàëèç óñëîâèé ïðîâåäåíèÿ èññëåäîâàíèé 

ñâèäåòåëüñòâóåò î òîì, ÷òî îíè ñîîòâåòñòâó-
þò òðåáîâàíèÿì íîðìàòèâíîé äîêóìåíòàöèè 
(ÃÎÑÒ 20915-2011), çà èñêëþ÷åíèåì òâåðäîñòè 
ïî÷âû íà ãëóáèíå 20–30 ñì, êîòîðàÿ áûëà ýêñ-
òðåìàëüíîé (áîëåå 4,0 ÌÏà). Âëàæíîñòü ïî÷âû 
ñîîòâåòñòâóåò äîïóñêàåìîé (äî 30 %). Òðåáî-
âàíèÿ íîðìàòèâíîé äîêóìåíòàöèè ïðåäóñìà-
òðèâàþò äîïîëíèòåëüíûå èñïûòàíèÿ íîâûõ 
ïåðñïåêòèâíûõ ðàáî÷èõ îðãàíîâ äëÿ îáðàáîò-
êè ïî÷âû íà ýêñòðåìàëüíûõ ôîíàõ è ðåæèìàõ 
ôóíêöèîíèðîâàíèÿ (íàïðèìåð, âûñîêîé ñêî-
ðîñòè èëè áîëüøîé ãëóáèíå). Ïîýòîìó ýêñ-
òðåìàëüíûå óñëîâèÿ ÿâëÿþòñÿ äîïóñêàåìûìè 
ïðè èññëåäîâàíèè íîâûõ ðàáî÷èõ îðãàíîâ äëÿ 
ïîñëîéíîé îáðàáîòêè ïî÷âû, êàê ïðè îïðåäå-
ëåíèè êà÷åñòâåííûõ (àãðîòåõíè÷åñêèõ), òàê è 
ýíåðãåòè÷åñêèõ ïîêàçàòåëåé.

Àíàëèç àãðîòåõíè÷åñêèõ ïîêàçàòåëåé 
íîâûõ ðàáî÷èõ îðãàíîâ ñâèäåòåëüñòâóåò î òîì, 
÷òî îíè êà÷åñòâåííî âûïîëíÿþò çàäàííûé òåõ-
íîëîãè÷åñêèé ïðîöåññ è ñîîòâåòñòâóþò àãðî-
òðåáîâàíèÿì (òàáë. 2). 

Îòêëîíåíèå ãëóáèíû îáðàáîòêè îò çàäàí-
íîé 2,83–6,88 % íàõîäèòñÿ â ïðåäåëàõ íîðìû 
(äî 10 %). Íàèáîëüøàÿ íåðàâíîìåðíîñòü 
(5,94–6,88 %) íàáëþäàëàñü íà ãëóáèíå 25 ñì, 
ñíèæàÿñü äî ìèíèìàëüíîé (2,83–4,49 %) íà 
30 ñì è íåñêîëüêî âîçðàñòàÿ ïðè íàèáîëåå ãëó-
áîêîé îáðàáîòêå ïî÷âû – 35 ñì (3,21–4,51 %), 
îäíàêî, íå äîñòèãàÿ ìàêñèìàëüíîé. Ýòî îò-
÷àñòè îáúÿñíÿåòñÿ ýêñòðåìàëüíîé òâåðäîñòüþ 
ïî÷âû â ñëîå 20–30 ñì 

Îñíîâíîå íàçíà÷åíèå ðàññìàòðèâàåìûõ ðà-
áî÷èõ îðãàíîâ çàêëþ÷àåòñÿ â ãëóáîêîì áåçîò-
âàëüíîì ðûõëåíèè, îíè äîëæíû îáåñïå÷èâàòü 
íàèëó÷øèå ïîêàçàòåëè êà÷åñòâà îáðàáîòêè 
ïî÷âû ïðè ãëóáèíå ñâûøå 25 ñì. 

Ðèñ. 1. Òðàêòîð ñ ýêñïåðèìåíòàëüíîé óñòàíîâêîé
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Òàáëèöà 1
Óñëîâèÿ ïðîâåäåíèÿ èññëåäîâàíèé

Íàèìåíîâàíèå ïîêàçàòåëÿ Çíà÷åíèå ïîêàçàòåëÿ

Òåõíîëîãè÷åñêàÿ îïåðàöèÿ Ïîñëîéíîå áåçîòâàëüíîå ðûõëåíèå

Òèï ïî÷âû ïî ìåõàíè÷åñêîìó ñîñòàâó ×åðíîçåì îáûêíîâåííûé ñëàáîãóìóñíûé ìîùíûé 
ëåãêîãëèíèñòûé íà ëåññîâèäíûõ ãëèíàõ

Ðåëüåô Ðîâíûé

Óêëîí ïîëÿ Ðîâíûé

Ôîí ×åðíûé ïàð

Âëàæíîñòü ïî÷âû, %, â ñëîÿõ, ñì:
0…5

5…10
10…15
15…20
20…25 
25…30
30…35

14,8
22,9
23,5
24,8
25,8
26,9
30,7

Òâåðäîñòü ïî÷âû, ÌÏà, â ñëîÿõ, ñì:
0…5

5…10
10…15
15…20
20…25
25…30

1,60
2,12
3,27
4,23
5,18
7,49

Ñîäåðæàíèå ýðîçèîííî-îïàñíûõ ÷àñòèö ïî÷âû 
â ñëîå îò 0 äî 5 ñì, % 39,13

Ïðåäøåñòâóþùàÿ îáðàáîòêà Ïîâåðõíîñòíîå äèñêîâàíèå

Ðàñòèòåëüíûå è ïîæíèâíûå îñòàòêè Îòñóòñòâóþò

Òàáëèöà 2
Àãðîòåõíè÷åñêèå (êà÷åñòâåííûå) ïîêàçàòåëè ðàáî÷èõ îðãàíîâ

Íàèìåíîâàíèå ïîêàçàòåëÿ
Çíà÷åíèå äëÿ ðàáî÷èõ îðãàíîâ

ñ ïëîñêîðåçíûì 
ðûõëèòåëåì

ñ ýëëèïòè÷åñêèì 
ðûõëèòåëåì

ñ ýëåìåíòàìè
èç ïëàñòèêà

Êðîøåíèå ïëàñòà, %:
– êîëè÷åñòâî ôðàêöèé ðàçìåðîì äî 50 ìì
– êîëè÷åñòâî ôðàêöèé ðàçìåðîì ñâûøå 50 ìì

76,8
23,2

96,4–98,5
1,5–3,6

82,0–84,8
15,2–18,0

Ãðåáíèñòîñòü, ñì 7,53 0 (ãðåáíè è áîðîçäû 
íå ïðîñìàòðèâàþòñÿ)

Èçìåíåíèå ñîäåðæàíèÿ ýðîçèîííî-îïàñíûõ 
÷àñòèö â ñëîå 0–5 ñì, %

ñíèæåíèå
íà 4,13

ñíèæåíèå
íà 15,20–18,13

ñíèæåíèå
íà 2,95–3,41

Óñòàíîâî÷íàÿ ãëóáèíà 25 ñì:
– ôàêòè÷åñêàÿ, ñì
– îòêëîíåíèå, ñì
– êîýôôèöèåíò âàðèàöèè, %

íå ïðåäóñìîòðåíî 
ìåòîäèêîé 

ýêñïåðèìåíòàëüíûõ 
èññëåäîâàíèé

25,0–25,5
1,58–1,72
6,17–6,72

24,8–25,4
1,48–1,71
5,56–6,87

Óñòàíîâî÷íàÿ ãëóáèíà 30 ñì:
– ôàêòè÷åñêàÿ, ñì 
– îòêëîíåíèå, ñì
– êîýôôèöèåíò âàðèàöèè, %

34,9
1,33
3,78

30,5–30,8
0,89–1,33
2,83–4,49

30,0–30,7
0,91–1,19
3,05–3,95

Óñòàíîâî÷íàÿ ãëóáèíà 35 ñì:
– ôàêòè÷åñêàÿ, ñì
– îòêëîíåíèå, ñì
– êîýôôèöèåíò âàðèàöèè, %

íå ïðåäóñìîòðåíî 
ìåòîäèêîé 

ýêñïåðèìåíòàëüíûõ 
èññëåäîâàíèé

34,9–35,4
1,12–1,40
3,21–4,0

35,1–35,4
1,32–1,61
3,71–4,51
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Ãðåáíèñòîñòü íå ïðåâûøàåò äîïóñêàåìîé – 
0–7,53 ñì (7,5–10,5 ñì). Íàèáîëüøàÿ ãðåáíè-
ñòîñòü íàáëþäàëàñü ïðè èñïîëüçîâàíèè ðàáî÷åãî 
îðãàíà äëÿ ïîñëîéíîé áåçîòâàëüíîé îáðàáîòêè ñ 
ïëîñêîðåçíûì ðûõëèòåëåì (7,53 ñì), ÷òî îáúÿñ-
íÿåòñÿ íåñîâåðøåíñòâîì åãî êîíñòðóêöèè è ïðè-
âîäèò ê âûâîäó îá èñïîëüçîâàíèè êðèâîëèíåé-
íûõ ýëåìåíòîâ âìåñòî ïðÿìîëèíåéíûõ. 

Â îáðàáîòàííîì ñëîå ïî÷âû ïðåîáëàäàþò 
ôðàêöèè ðàçìåðîì äî 50 ìì: 76,8–98,5 %, ÷òî 
ñîîòâåòñòâóåò àãðîòåõíè÷åñêèì òðåáîâàíèÿì 
(60 % è áîëåå). Íàèáîëåå êà÷åñòâåííîå êðîøå-
íèå (ðèñ. 2) íàáëþäàëîñü ïðè èñïîëüçîâàíèè 
ðàáî÷åãî îðãàíà äëÿ ïîñëîéíîé áåçîòâàëü-
íîé îáðàáîòêè ñ ýëëèïòè÷åñêèì ðûõëèòåëåì 
(97,4–98,5 % ôðàêöèé ðàçìåðîì äî 50 ìì), íàè-
ìåíåå – ñ ïëîñêîðåçíûì ðûõëèòåëåì (76,8 %). 

Óõóäøåíèå êà÷åñòâà êðîøåíèÿ ïëàñòà ðà-
áî÷èì îðãàíîì ñ ïëîñêîðåçíûì ðûõëèòåëåì 
ñâÿçàíî ñ ýêñòðåìàëüíîé òâåðäîñòüþ ïî÷âû íà 
ãëóáèíå 20–30 ñì, ñâèäåòåëüñòâóþùåé î ïåðå-
óïëîòíåíèè óêàçàííûõ ñëîåâ è íàëè÷èè òàê 
íàçûâàåìîé ïëóæíîé ïîäîøâû íà ðàññìàòðèâà-
åìîì ó÷àñòêå. Ïðè âçàèìîäåéñòâèè ïëîñêîðåç-
íîãî ðûõëèòåëÿ ñ ïëàñòîì êðîøåíèå îñóùåñò-
âëÿåòñÿ â ðåçóëüòàòå òîëüêî ëîáîâîãî ðåçàíèÿ, 
à ýëëèïòè÷åñêîãî ðûõëèòåëÿ – åùå è êîñîãî, 
ïðè êîòîðîì íàðÿäó ñ äåôîðìàöèÿìè ñæàòèÿ 
â íàïðàâëåíèè äâèæåíèÿ íàáëþäàåòñÿ òàêæå 
ñäâèã ïî÷âû â ñòîðîíû ïî ïîâåðõíîñòÿì ñêîëü-
æåíèÿ (íàèìåíüøåãî ñîïðîòèâëåíèÿ).

Â ðåçóëüòàòå íàáëþäàåòñÿ áîëåå êà÷åñòâåí-
íîå êðîøåíèå ïî÷âû ïðè ôóíêöèîíèðîâàíèè 
ðàáî÷åãî îðãàíà ñ ýëëèïòè÷åñêèì ðûõëèòåëåì, 
÷åì ñ ïëîñêîðåçíûì, ÷òî íàãëÿäíî ïðåäñòàâëå-
íî íà ðèñ. 3. 

Äîïîëíèòåëüíîå ïîäòâåðæäåíèå âûøåèçëî-
æåííîãî îáíàðóæèëîñü â äåôîðìàöèè ïëàñòè-

êîâîãî ïëîñêîðåçíîãî ðûõëèòåëÿ ïî ôîðìå, 
áëèçêîé ê êðèâîëèíåéíîé òðàåêòîðèè ïîâåðõ-
íîñòåé ñêîëüæåíèÿ (ïóòè íàèìåíüøåãî ñîïðî-
òèâëåíèÿ) ÷àñòèö ïî÷âû ïðè êðîøåíèè ïëàñòà. 
Èç âûøåèçëîæåííîãî ñëåäóåò âûâîä î öåëåñî-
îáðàçíîñòè ïðèäàíèÿ êðèâîëèíåéíîé ôîðìû 
ïëîñêîðåçíîìó ðûõëèòåëþ ïðè äîðàáîòêå ïëà-
ñòèêîâîãî ðàáî÷åãî îðãàíà. 

Ñîäåðæàíèå ýðîçèîííî-îïàñíûõ ÷àñòèö 
óìåíüøàåòñÿ â ïîâåðõíîñòíîì ñëîå ïîñëå ïðî-
õîäà íîâûõ ðàáî÷èõ îðãàíîâ íà 2,90–18,13 %.

Ðåçêîå ñíèæåíèå ñîäåðæàíèÿ ýðîçèîííî-
îïàñíûõ ÷àñòèö â ïîâåðõíîñòíîì ñëîå ïî÷âû 
ïðè èñïîëüçîâàíèè ðàáî÷åãî îðãàíà ñ ýëëèïòè-
÷åñêèì ðûõëèòåëåì (15,12–18,13 %) ìîæíî îáú-
ÿñíèòü èçâåñòíûì ñâîéñòâîì ýëëèïñà î ñõîäè-
ìîñòè ëó÷åé ïîñëå îòðàæåíèÿ èç îäíîãî ôîêóñà 
â äðóãîé. Ïîòîê ïî÷âû ïðè äâèæåíèè àãðåãàòà, 
îòòàëêèâàÿñü ïðè ñîóäàðåíèè î ïîâåðõíîñòü ðà-
áî÷åãî îðãàíà, ïåðåìåùàåòñÿ èç îäíîãî ôîêóñà 

Ðèñ. 2. Èçìåðåíèå êðîøåíèÿ ïî÷âû 
(ðàáî÷èé îðãàí ñ ýëëèïòè÷åñêèì ðûõëèòåëåì)

 à á â

Ðèñ. 3. Âèä îáðàáîòàííîé ïî÷âû ïîñëå ïðîõîäà ðàáî÷åãî îðãàíà: 
à – ñ ýëëèïòè÷åñêèì ðûõëèòåëåì; á – ñ ïëîñêîðåçíûì ðûõëèòåëåì; â – ñ ïëàñòèêîâûìè ýëåìåíòàìè
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ýëëèïñà â äðóãîé. Ïðè ýòîì íàáëþäàþòñÿ äî-
ïîëíèòåëüíîå êðîøåíèå è íåêîòîðàÿ ñåïàðàöèÿ 
ñëîÿ ñ âûíåñåíèåì íà ïîâåðõíîñòü áîëåå ïðî÷-
íûõ ìàêðîàãðåãàòîâ ïî÷âû è ïðîñûïàíèåì â 
ùåëè ìåæäó íèìè ýðîçèîííî-îïàñíûõ ÷àñòèö, 
êîòîðûå îñòàþòñÿ âíóòðè ïëàñòà [1–6].

Ñëåäóåò îòìåòèòü, ÷òî ýëåìåíòû èç ïëàñòè-
êà ïðàêòè÷åñêè íå çàëèïàþò âëàæíîé ïî÷âîé 
(ðèñ. 4) è ïîäâåðæåíû ñàìîî÷èùåíèþ â îòëè-
÷èå îò ìåòàëëè÷åñêîãî ðàáî÷åãî îðãàíà, ÷òî 
ñîîòâåòñòâóåò ðåçóëüòàòàì èññëåäîâàíèé [7, 8]. 

Óñòàíîâëåíî [7], ÷òî ðàáî÷àÿ ïîâåðõíîñòü èç 
ïëàñòèêà ïîäâåðæåíà â ìåíüøåé ñòåïåíè íàëè-
ïàíèþ ïî÷âû, ÷åì ñòàëü. Â êà÷åñòâå êðèòåðèÿ 
ïðèíÿòà ñèëà îòðûâà, îòíåñåííàÿ ê ïëîùàäè 
êîíòàêòà. Ïðè ýòîì íàèìåíüøåé ñèëîé îòðûâà 
îáëàäàåò ôòîðîïëàñò è ïîëèýòèëåí (òàáë. 3). 

Â ðåçóëüòàòå èññëåäîâàíèé [8] óñòàíîâëåíî 
ñíèæåíèå íàëèïàíèÿ ïðè èñïîëüçîâàíèè ïëà-
ñòèêà â êà÷åñòâå ïîêðûòèÿ ðàáî÷åé ïîâåðõíî-

ñòè (òàáë. 4), ÷òî ñîîòâåòñòâóåò äàííûì, ïðè-
âåäåííûì â òàáë. 3. Íàèìåíüøàÿ ìàññà ïî÷âû 
íàëèïàåò íà ôòîðîïëàñòîâîå è ïîëèýòèëåíî-
âîå ïîêðûòèÿ ðàáî÷èõ ïîâåðõíîñòåé. 

Âíåäðåíèå êîíñòðóêöèé ðàáî÷èõ îðãàíîâ 
ñ ýëåìåíòàìè èç ïëàñòèêà ÿâëÿåòñÿ ïåðñïåê-
òèâíûì íàïðàâëåíèåì ïîâûøåíèÿ ýêñïëóàòà-
öèîííîé íàäåæíîñòè è ýíåðãîýôôåêòèâíîñòè 
ïî÷âîîáðàáàòûâàþùèõ ìàøèí [9, 10], ïðåä-
óïðåæäàåò âîçíèêíîâåíèå ïðåæäåâðåìåííîãî 
èçíîñà èõ ìåõàíèçìîâ è ñèñòåì [11, 12].

Âûâîäû
Àíàëèç àãðîòåõíè÷åñêèõ ïîêàçàòåëåé íîâûõ 

ðàáî÷èõ îðãàíîâ ñâèäåòåëüñòâóåò î òîì, ÷òî 
îíè êà÷åñòâåííî âûïîëíÿþò çàäàííûé òåõíî-
ëîãè÷åñêèé ïðîöåññ è ñîîòâåòñòâóþò àãðîòåõ-
íè÷åñêèì òðåáîâàíèÿì: îòêëîíåíèå ãëóáèíû 
îáðàáîòêè îò çàäàííîé – 2,83–6,88 %, ãðåáíè-
ñòîñòü ñîñòàâèëà 0–7,53 ñì, â îáðàáîòàííîì 
ñëîå ïî÷âû ïðåîáëàäàþò ôðàêöèè ðàçìåðîì äî 
50 ìì (76,8–98,5 %), ñîäåðæàíèå ýðîçèîííî-
îïàñíûõ ÷àñòèö óìåíüøàåòñÿ â ïîâåðõíîñòíîì 
ñëîå íà 2,90–18,13 %.

Íàèáîëåå êà÷åñòâåííàÿ ïîñëîéíàÿ áåçîò-
âàëüíàÿ îáðàáîòêà ïî÷âû îñóùåñòâëÿëàñü ðà-
áî÷èì îðãàíîì ñ ýëëèïòè÷åñêèì ðûõëèòåëåì 
(97,4–98,5 % ôðàêöèé ðàçìåðîì äî 50 ìì, ðåçêîå 
ñíèæåíèå ñîäåðæàíèÿ ýðîçèîííî-îïàñíûõ ÷àñ-
òèö â ïîâåðõíîñòíîì ñëîå – 15,12–18,13 %),
íàèìåíåå – ñ ïëîñêîðåçíûì ðûõëèòåëåì (äîëÿ 
ôðàêöèé äî 50 ìì ñîñòàâèëà 76,8 %). 

Ðèñ. 4. Ñàìîî÷èùåíèå ýëåìåíòîâ 
èç ïëàñòèêà ðàáî÷åãî îðãàíà

Òàáëèöà 3
 Íàëèïàíèå ãëèíèñòîãî ÷åðíîçåìà íà ðàçëè÷íûå ïîâåðõíîñòè [7]

Ìàòåðèàë ðàáî÷åé ïîâåðõíîñòè
Êîýôôèöèåíò îòðûâà ïðè âëàæíîñòè ïî÷âû,  %

17,68 21,02 23,47 26,40

Ñòàëü 2,42 3,75 7,62 14,40

Ôòîðîïëàñò 0 0 0,24 0,91

Ïîëèýòèëåí 0,55 2,42 5,80 6,55

Âèíèïëàñò 1,65 2,86 9,75 12,40

Ñîïîëèìåð 1,10 2,19 6,15 10,0

Òàáëèöà 4
Íàëèïàíèå ïî÷âû íà ðàçëè÷íûå ìàòåðèàëû [8]

 Ìàòåðèàë ïîêðûòèÿ
Íàëèïàíèå ïî÷âû (âëàæíîñòü 26 %)

Ìàññà íàëèïøåé ïî÷âû, êã Ýëåêòðè÷åñêèé ïîòåíöèàë, ìÂ

Ñòàëü 0,70 –50...–30

Ôòîðîïëàñò 0,14 +50...+100

Ïîëèýòèëåí 0,23 +30...+50

Ïåíòîïëàñò 0,51–0,56 –20...+30
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Öåëåñîîáðàçíî ïðèäàòü êðèâîëèíåéíóþ 
ôîðìó ïëîñêîðåçíîìó ðûõëèòåëþ ïðè äîðà-
áîòêå ïëàñòèêîâîãî ðàáî÷åãî îðãàíà.

Óñòàíîâëåíî ñíèæåíèå íàëèïàíèÿ ïî÷âû 
ïðè èñïîëüçîâàíèè ïëàñòèêà â êà÷åñòâå ïîêðû-
òèÿ ïîâåðõíîñòè ðàáî÷åãî îðãàíà.
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