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IMPROVING A SYSTEM OF FEEDING PLASTIC MATERIAL
TO FORMING APPARATUS

In producing semi-finished products in the form of filling for dough pieces, quality of finished
produce depends on not only formula and raw material but also a technology for their forming. The
technology maximally close to home conditions is considered to be most promising. The development
and operation of a supercharger for filling dumplings with minced meat in a dumpling apparatus
requires an improvement to re-adjust it for a wide range of products. The main problem of these
superchargers is the buildups of fat on the walls of the minced meat pipeline resulting in a reduction in
the flow section, followed by irregular feeding of minced meat to the forming area as well as heating
and grinding of the product. There is suggested and substantiated the device to eliminate this problem
due to heating the wall of the minced meat pipeline and maintaining its temperature as well as using a
pin tooth, which has a lesser flow resistance as compared with analog apparatuses. Results of
experimental and production tests are given. There were determined theoretical dependences of rheo-

logical properties of minced meat on its temperature in the range of 2 to 40°C, with increasing of
which shear stresses, adhesion, toughness decrease. The optimum temperature of wall heating was

found to be 26°C, at which the temperature of minced meat at the output does not exceed the

maximum allowable value of 12 °C. The introduction of the minced meat supply system allows
reducing the buildups of fat resulting in the production of uniform products. The deviation of weight
from the preset value in finished products made up ± 1 g.
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Ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèé êà÷åñòâà îáðàáîòêè ïî÷âû êóëüòèâàòîðíûìè ëà-
ïàìè ðàçíûõ ðàçìåðîâ – îò 130 äî 410 ìì. Ýêñïåðèìåíòû ïðîâîäèëè â Íîâîñèáèðñêîé îáëàñòè.
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Óñòàíîâëåíî, ÷òî ðàçìåð ëàïû íå âëèÿåò íà êà÷åñòâî êðîøåíèÿ îáðàáîòàííîé ïî÷âû. Ïðè îá-
ðàáîòêå ïî÷âû âëàæíîñòüþ îò 15 äî 20 % ëàïàìè ñ ðàçìåðàìè 260, 370 è 410 ìì ñ óâåëè÷åíèåì
ñêîðîñòè àãðåãàòà îò 1,78 äî 2,94 ì/ñ êîëè÷åñòâî êîìî÷êîâ ïî÷âû áîëåå 50 ìì ñíèæàåòñÿ, à ìå-
íåå 10 ìì óâåëè÷èâàåòñÿ. Ïðè ñíèæåíèè âëàæíîñòè âåðõíåãî ñëîÿ ïî÷âû äî 5–10 % ñ îáðàçîâà-
íèåì ïî÷âåííîé êîðêè êîëè÷åñòâî êîìî÷êîâ ïî÷âû áîëüøå 50 ìì óâåëè÷èâàåòñÿ. Ñ ïîíèæå-
íèåì âëàæíîñòè ïî÷âû íàáëþäàåòñÿ îáùàÿ òåíäåíöèÿ ïîâûøåíèÿ êîëè÷åñòâà êîìî÷êîâ áîëåå
50 ìì è ñíèæåíèå èõ ìåíåå 10 ìì. Ñ îáðàçîâàíèåì ïî÷âåííîé êîðêè ïðè óâåëè÷åíèè ñêîðîñòè
àãðåãàòà êîëè÷åñòâî êîìî÷êîâ ïî÷âû áîëåå 50 ìì ðåçêî âîçðàñòàåò. Ñóùåñòâåííîå âëèÿíèå íà
ðàçìåð ÷àñòèö ïî÷âû îêàçûâàþò êàòêè. Ïðîâåäåíû ñðàâíèòåëüíûå èñïûòàíèÿ ìåæäó êóëüòèâà-
òîðàìè "Ëèäåð-4" ñ ëàïîé ðàçìåðîì 410 ìì, îñíàùåííîãî êîëüöåâûìè êàòêàìè äèàìåòðîì 500
ìì è êóëüòèâàòîðîì ÊÑÎ-3 ñ ëàïîé ðàçìåðîì 130 ìì, îñíàùåííîãî ñäâîåííûìè ïðóòêîâûìè
êàòêàìè äèàìåòðîì 300 ìì. Îïðåäåëåíî, ÷òî êîëüöåâûå êàòêè ëó÷øå ðàçðóøàþò êîìêè â ïî÷âå,
÷åì ïðóòêîâûå. Êîëè÷åñòâî ÷àñòèö ïî÷âû êðóïíåå 50 ìì ïðè ðàáîòå êóëüòèâàòîðà ÊÑÎ-3 áîëü-
øå íà 30 %, ÷åì êóëüòèâàòîðà "Ëèäåð-4".

Êëþ÷åâûå ñëîâà: ïî÷âà, êóëüòèâàòîð, êîëüöåâîé êàòîê, ôðàêöèîííûé ñîñòàâ, ãëûáè-
ñòîñòü ïî÷âû.

Áîëüøîå âëèÿíèå íà êà÷åñòâî ïîñåâà çåðíîâûõ êóëüòóð îêàçûâàåò ïîä-
ãîòîâêà ïîâåðõíîñòè ïîëÿ ïîä ïîñåâ. Ïîäãîòîâëåííàÿ ïî÷âà äîëæíà ñîîò-
âåòñòâîâàòü ñëåäóþùèì àãðîòåõíè÷åñêèì òðåáîâàíèÿì: áûòü ìåëêîêîìêî-
âàòîé è õîðîøî ðàçðûõëåííîé äî ãëóáèíû ïîñåâà ñåìÿí, èìåòü óïëîòíåí-
íîå äëÿ íèõ ëîæå. Îñíîâíûå ïîêàçàòåëè êà÷åñòâà ïðåäïîñåâíîé îáðàáîò-
êè – ãëóáèíà îáðàáîòêè è åå ðàâíîìåðíîñòü, ãëûáèñòîñòü è êðîøåíèå
ïî÷âû, ñòåïåíü ïîäðåçàíèÿ ñîðíÿêîâ. Êîìáèíèðîâàííûå àãðåãàòû, ïðèìå-
íÿåìûå â íàñòîÿùåå âðåìÿ äëÿ îáðàáîòêè ïî÷âû è ïîñåâà çåðíîâûõ êóëü-
òóð, èìåþò íåñêîëüêî ðàáî÷èõ îðãàíîâ, êîòîðûå ïîñëåäîâàòåëüíî âûïîëíÿ-
þò îïåðàöèè ðûõëåíèÿ, âûðàâíèâàíèÿ, ïðèêàòûâàíèÿ è äðîáëåíèÿ ãëûá
ïî÷âû [1–6]. Ãëûáèñòîñòü – îäèí èç îñíîâíûõ ôàêòîðîâ, îïðåäåëÿþùèõ
êà÷åñòâî ïîäãîòîâêè ïî÷âû. Îñíîâíûì ðàáî÷èì îðãàíîì àãðåãàòîâ ïðåèìó-
ùåñòâåííî ÿâëÿåòñÿ êóëüòèâàòîðíàÿ ëàïà. Îò êà÷åñòâà åå ðàáîòû çàâèñÿò
äàëüíåéøèå îïåðàöèè ïî îáðàáîòêå ïî÷âû.

Öåëü èññëåäîâàíèÿ – îïðåäåëåíèå ãëûáèñòîñòè ïî÷âû, îáðàáîòàííîé
êóëüòèâàòîðíîé ëàïîé, â çàâèñèìîñòè îò åå ðàçìåðà, ñêîðîñòè îáðàáîòêè,
âëàæíîñòè è ïëîòíîñòè ïî÷âû.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÈÊÀ ÈÑÑËÅÄÎÂÀÍÈÉ

Ïðè ïîäãîòîâêå ïî÷âû îöåíèâàþò êà÷åñòâî ïîäãîòîâëåííîé ê ïîñåâó
ïî÷âû, à íå îòäåëüíûõ ïðèåìîâ åå îáðàáîòêè [7–11]. Ïî àãðîòåõíè÷åñêèì
òðåáîâàíèÿì äîëÿ êîìêîâ äèàìåòðîì 3 ñì è áîëåå íå äîëæíà ïðåâûøàòü
äëÿ óâëàæíåííûõ ðàéîíîâ 15–20 %, äëÿ çàñóøëèâûõ – 10 %. Íàëè÷èå ãëûá
ïëîùàäüþ áîëåå 10 ñì2 â ïîñåâíîì ñëîå âûøå óêàçàííûõ ïðåäåëîâ íå äî-
ïóñêàåòñÿ, òàê êàê ýòî âûçûâàåò óâåëè÷åííîå èñïàðåíèå âëàãè, íåðàâíî-
ìåðíóþ ãëóáèíó ïîñåâà ñåìÿí, ÷òî ïðèâîäèò ê íåðàâíîìåðíîìó
ñîçðåâàíèþ êóëüòóð è áîëüøèì ïîòåðÿì ïðè óáîðêå [12]. Âàæíûì ìîìåí-
òîì ïðè îáðàáîòêå ïî÷âû è ïîñåâå çåðíîâûõ êóëüòóð â âåñåííèé ïåðèîä
ÿâëÿåòñÿ òî, ÷òî ñîñòîÿíèå ïî÷âû ïîñòîÿííî èçìåíÿåòñÿ, ïîýòîìó ýêñïå-
ðèìåíòû íåîáõîäèìî ïðîâîäèòü ñ ó÷åòîì èçìåíÿþùåéñÿ âëàæíîñòè è
ïëîòíîñòè ïî÷âû. Ïðåäâàðèòåëüíûå ýêñïåðèìåíòû ñ êóëüòèâàòîðíûìè ëà-
ïàìè ðàçìåðîì 260, 370 è 410 ìì ïðîâåäåíû â ïî÷âåííîì êàíàëå, à çàòåì â
ïîëåâûõ óñëîâèÿõ. Ëàïû îäíîâðåìåííî óñòàíàâëèâàëè íà ïî÷âîîáðàáàòû-
âàþùåì ïîñåâíîì àãðåãàòå: ïî îäíîé ëàïå êàæäîãî ðàçìåðà ñ èíòåðâàëîì,
ïðè êîòîðîì èñêëþ÷àëîñü ïåðåìåøèâàíèå ïî÷âû (ðèñ. 1). Êîëüöåâûå êàò-
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êè ñ àãðåãàòà áûëè ñíÿòû, ÷òîáû ñîõðàíèòü ïðîôèëü ñëåäà è ñòðóêòóðó ïî÷-
âû, îñòàâëåííîé ëàïîé. Î êà÷åñòâå êðîøåíèÿ ïëàñòà ñóäèëè ïî
ðåçóëüòàòàì ãëûáèñòîñòè, ò.å. ó÷èòûâàëè ïðîöåíòíîå ñîîòíîøåíèå êîìêîâ
äèàìåòðîì áîëåå 50 ìì ê îáùåé ìàññå âûáðàííîé ïî÷âû. Ãëûáèñòîñòü îï-

ðåäåëÿëè íàëîæåíèåì ðàìêè ðàçìåðîì 500 ´ 500 ìì íà ñëåä ëàïû. Äëÿ óñ-
òàíîâëåíèÿ ãëûáèñòîñòè âñþ ìàññó ïî÷âû ñ ïëîùàäè, ðàâíîé 0,25 ì2,
èçâëåêàëè íà ãëóáèíó îáðàáîòêè è âçâåøèâàëè. Ïî÷âó îòáèðàëè ïî äâà îá-
ðàçöà ñ êàæäîãî ñëåäà ëàïû. Íà ñëåäóþùèé äåíü îòáîð ïðîá ïîâòîðÿëè.
Ïîñëå âçâåøèâàíèÿ ïî÷âó ïðîñåèâàëè ÷åðåç ñèòî ñ îòâåðñòèÿìè 50, 30, 20
è 10 ìì. Îñòàâøèåñÿ íà ñèòàõ êîìî÷êè âçâåøèâàëè è îïðåäåëÿëè, êàêîé
ïðîöåíò îíè ñîñòàâëÿþò â îáùåì êîëè÷åñòâå èçâëå÷åííîé ïî÷âû. Çàòåì
îñòàâøèåñÿ íà ñèòå êîìüÿ áîëåå 50 ìì ñîðòèðîâàëè íà ôðàêöèè ïî ìàññå >
50, 100, 150, 200, 250, 300, 350 è 400 ã. Ðåçóëüòàòû èçìåðåíèé çàïèñûâàëè â
ïîëåâîé æóðíàë.

Âëàæíîñòü è ïëîòíîñòü ïî÷âû îïðåäåëÿëè ïî ñòàíäàðòíîé ìåòîäèêå â
ñëîå 0–100 ìì. Ñ ïîÿâëåíèåì êîðêè âëàæíîñòü îïðåäåëÿëè â ñëîå 0–50 è
50–100 ìì. Ïî÷âó äëÿ îïðåäåëåíèÿ âëàæíîñòè è ïëîòíîñòè íà ó÷àñòêå îòáè-
ðàëè â òðåõ ìåñòàõ ïî äâà áþêñà ñ êàæäîãî ñëîÿ. Ýêñïåðèìåíòû ïðîâîäèëè â
ïåðèîä ïðîâåäåíèÿ îñíîâíûõ ïîñåâíûõ ðàáîò. Â ýòî âðåìÿ íå âûïàäàëî äî-
æäåé, ïîãîäà áûëà óñòîé÷èâàÿ ñ ïîëîæèòåëüíûìè òåìïåðàòóðàìè. Ïîëå
áûëî îáðàáîòàíî ñ îñåíè êîëüöåâîé áîðîíîé íà ãëóáèíó 50 ìì, î÷èùåíî îò
ñîðíÿêîâ è âåñíîé íå îáðàáàòûâàëîñü íà ïðîòÿæåíèè âñåãî ýêñïåðèìåíòà.
Ïî÷âà – âûùåëî÷åííûé ÷åðíîçåì, ïî ìåõàíè÷åñêîìó ñîñòàâó ñðåäíåñóãëè-
íèñòàÿ, ãëóáèíà õîäà ëàï âî âðåìÿ ýêñïåðèìåíòà 65–85 ìì.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Â ðåçóëüòàòå èññëåäîâàíèÿ óíèâåðñàëüíûõ êóëüòèâàòîðíûõ ëàï ðàçìå-
ðîì 260, 370 è 410 ìì, êîòîðûå ïðèìåíÿþòñÿ íà ïî÷âîîáðàáàòûâàþùèõ
ïîñåâíûõ àãðåãàòàõ "Ñåëôîðä", "Êóçáàññ" è ÏÏÌ "Îáü-4-ÇÒ", óñòàíîâëåí
ôðàêöèîííûé ñîñòàâ âçðûõëåííîé ïî÷âû â çàâèñèìîñòè îò ðàáî÷åé ñêîðî-
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Ðèñ. 1. Ïî÷âîîáðàáàòûâàþùèé ïîñåâíîé àãðåãàò íà áàçå êóëüòèâàòîðà "Ëèäåð-4"



ñòè àãðåãàòà, âëàæíîñòè è ïëîòíîñòè ïî÷âû, à òàêæå îïðåäåëåíî âåñîâîå
ñîîòíîøåíèå êîìî÷êîâ ïî÷âû ðàçìåðîì áîëåå 50 ìì.

Ðåçóëüòàòû ýêñïåðèìåíòà ïîêàçûâàþò, ÷òî ïðè îáðàáîòêå ïî÷âû âëàæ-
íîñòüþ îò 20 äî 15 % ëàïîé 260 ìì ñ óâåëè÷åíèåì ñêîðîñòè àãðåãàòà îò 1,78
äî 2,94 ì/ñ êîëè÷åñòâî êîìî÷êîâ ïî÷âû áîëåå 50 ìì ñíèæàåòñÿ, ìåíåå
10 ìì – óâåëè÷èâàåòñÿ. Ïðè ñíèæåíèè âëàæíîñòè âåðõíåãî ñëîÿ ïî÷âû äî
5–10 % îáðàçóåòñÿ ïî÷âåííàÿ êîðêà, è êîëè÷åñòâî êîìî÷êîâ áîëåå 50 ìì ñ
óâåëè÷åíèåì ñêîðîñòè îáðàáîòêè ïîâûøàåòñÿ (òàáë. 1).

Íåîáõîäèìî îòìåòèòü, ÷òî ïîñëåäíèå èçìåðåíèÿ âëàæíîñòè ïî÷âû
ïðîâåäåíû â ãîðèçîíòàõ 0–50 è 50–100 ìì, òàê êàê íà ïîâåðõíîñòè îáðàçî-
âàëàñü êîðêà è ïîÿâèëèñü òðåùèíû, âî âñåõ îñòàëüíûõ ñëó÷àÿõ âëàæíîñòü
ïî÷âû îïðåäåëÿëè êàê ñðåäíåå çíà÷åíèå ïî ãîðèçîíòó 0–100 ìì.

Ïðè îáðàáîòêå ëàïîé ðàçìåðîì 370 ìì ïðè âëàæíîñòè ïî÷âû 15–20 % ñ
óâåëè÷åíèåì ñêîðîñòè àãðåãàòà îò 1,78 äî 2,94 ì/ñ êîëè÷åñòâî êîìî÷êîâ áî-
ëåå 50 ìì ìîæåò óâåëè÷èâàòüñÿ, âìåñòå ñ òåì óâåëè÷èâàåòñÿ êîëè÷åñòâî ÷àñ-
òèö ïî÷âû ñ êîìî÷êàìè ìåíåå 10 ìì. Ñ ïîíèæåíèåì âëàæíîñòè îò 15–12 %
ïðè óâåëè÷åíèè ñêîðîñòè ïðîèñõîäèò óìåíüøåíèå êîëè÷åñòâà êîìî÷êîâ áî-
ëåå 50 ìì, ìåíåå 10 ìì – óâåëè÷èâàåòñÿ. Ïðè äàëüíåéøåì ïîíèæåíèè âëàæ-
íîñòè äî 6–7 % êîëè÷åñòâî êîìî÷êîâ áîëåå 50 ìì èç-çà îáðàçîâàíèÿ
ïî÷âåííîé êîðêè ðåçêî óâåëè÷èâàåòñÿ, ìåíåå 10 ìì – ñíèæàåòñÿ (òàáë. 2).
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Ò à á ë è ö à 2

Ðåçóëüòàòû êðîøåíèÿ ïî÷âû ïî÷âîîáðàáàòûâàþùèì ïîñåâíûì àãðåãàòîì
ñ ëàïîé øèðèíîé 370 ìì

Äàòà
Ñêîðîñòü,

ì/ñ

Ðàçìåð êîìî÷êîâ ïî÷âû, ìì

Âëàæíîñòü, %
Ïëîòíîñòü,

ã/ñì3>50 >30 >20 >10 <10

Êîëè÷åñòâî êîìî÷êîâ, %

10.05 2,94 0,0 14,5 6,5 17,9 61,1 20,0 1,24

16.05 1,78 3,21 14,26 10,59 14,72 57,22 16,95 1,34

16.05 2,94 7,85 8,15 7,76 15,3 60,94 16,95 1,34

19.05 1,78 14,12 14,33 8,37 14,06 49,12 15,20 1,30

19.05 2,94 9,75 13,34 7,80 15,09 55,02 12,0 1,30

24.05 1,78 39,39 15,86 5,99 7,11 31,66 6,13/15,07 1,22/1,22

24.05 2,94 49,72 10,54 3,27 6,77 29,7 7,0/14,2 1,24/1,22

Ò à á ë è ö à 1

Ðåçóëüòàòû êðîøåíèÿ ïî÷âû ïî÷âîîáðàáàòûâàþùèì  ïîñåâíûì àãðåãàòîì
ñ ëàïîé øèðèíîé 260 ìì

Äàòà
Ñêîðîñòü,

ì/ñ

Ðàçìåð êîìî÷êîâ ïî÷âû, ìì

Âëàæíîñòü, %
Ïëîòíîñòü,

ã/ñì3>50 >30 >20 >10 <10

Êîëè÷åñòâî êîìî÷êîâ, %

10.05 2,94 6,60 11,60 9,80 15,50 56,50 20,0 1,20

16.05 1,78 8,36 16,50 11,87 14,70 48,57 16,8 1,34

16.05 2,94 6,08 12,04 10,15 15,77 55,96 16,8 1,34

19.05 1,78 11,83 14,75 7,45 17,82 48,16 16,01 1,30

19.05 2,94 2,96 6,54 8,11 17,93 64,44 15,5 1,30

24.05 1,78 33,50 12,72 4,61 12,26 36,28 10,60/15,67 1,14/1,28

24.05 2,94 23,21 11,64 5,99 9,95 49,21 4,76/15,94 1,14/1,28



Ïðè âëàæíîñòè ïî÷âû îò 20 äî 15 % ñ óâåëè÷åíèåì ñêîðîñòè (ëàïà
410 ìì) íàáëþäàëàñü òåíäåíöèÿ ê ñíèæåíèþ êîëè÷åñòâà êîìî÷êîâ áîëåå
50 ìì è ïîâûøåíèþ – ìåíåå 10 ìì (òàáë. 3). Ñ ïîíèæåíèåì âëàæíîñòè
ïî÷âû îòìå÷åíà îáùàÿ òåíäåíöèÿ ïîâûøåíèÿ êîëè÷åñòâà êîìî÷êîâ áîëåå
50 ìì è ñíèæåíèÿ – ìåíåå 10 ìì, à ñ îáðàçîâàíèåì ïî÷âåííîé êîðêè ïðè
óâåëè÷åíèè ñêîðîñòè àãðåãàòà êîëè÷åñòâî êîìî÷êîâ áîëåå 50 ìì ðåçêî âîç-
ðàñòàëî. Ýòî íàáëþäàëîñü ó ëàï âñåõ ðàçìåðîâ. Îäíàêî ó ëàïû 410 ìì êî-
ìî÷êîâ ïî÷âû áîëåå 50 ìì áûëî çíà÷èòåëüíî ìåíüøå, ÷åì ó ëàïû 370 ìì –
11,66 è 24,91 % ïðîòèâ 39,39 è 49,72 %.

Ñòàòèñòè÷åñêàÿ îáðàáîòêà ýêñïåðèìåíòàëüíûõ äàííûõ ïî ôðàêöèîí-
íîìó ñîñòàâó ïî÷âû òàêæå ïîêàçàëà, ÷òî ëó÷øèå ïîêàçàòåëè ïî êà÷åñòâó
îáðàáîòêè ïî÷âû èìååò ëàïà 410 ìì (òàáë. 4). Ñëåäóåò çàìåòèòü, ÷òî ïîêà-
çàòåëè ïî êà÷åñòâó êðîøåíèÿ ó ëàï ðàçëè÷íûõ ðàçìåðîâ èìåþò íåçíà÷è-
òåëüíûå ðàçëè÷èÿ, ïîýòîìó ïðè ðàçðàáîòêå ìàøèí ðàçìåð ëàïû ñëåäóåò
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Ò à á ë è ö à 4

Ñòàòèñòè÷åñêèå õàðàêòåðèñòèêè èçìåíåíèÿ ðàçìåðîâ êîìî÷êîâ ïî÷âû â çàâèñèìîñòè îò ðàçìåðà
ëàïû ïî÷âîîáðàáàòûâàþùåãî ïîñåâíîãî àãðåãàòà

Ïîêàçàòåëü
Ðàçìåð

ëàïû, ìì

Ðàçìåð êîìî÷êîâ ïî÷âû, ìì

>50 >30 >20 >10 <10

Êîëè÷åñòâî êîìî÷êîâ, %

Êîýôôèöèåíò âàðèàöèè, % 260 83,81 25,36 30,42 19,50 17,22

Ñðåäíÿÿ àðèôìåòè÷åñêàÿ 13,22 12,25 8,28 14,84 51,3

Îøèáêà ñðåäíåé 4,19 1,17 0,95 0,11 3,34

Äîâåðèòåëüíûé èíòåðâàë ± 10,26 ± 2,86 ± 2,32 ±  0,27 ±  8,18

Êîýôôèöèåíò âàðèàöèè, % 370 107,86 20,72 31,60 33,15 27,06

Ñðåäíÿÿ àðèôìåòè÷åñêàÿ 17,72 12,99 7,18 12,99 49,25

Îøèáêà ñðåäíåé 7,22 1,02 0,86 1,63 5,03

Äîâåðèòåëüíûé èíòåðâàë ± 17,69 ±  2,50 ±  2,11 ±  3,99 ±  12,32

Êîýôôèöèåíò âàðèàöèè, % 410 91,46 23,57 21,92 13,67 14,88

Ñðåäíÿÿ àðèôìåòè÷åñêàÿ 8,8 9,71 6,72 14,21 60,49

Îøèáêà ñðåäíåé 3,04 0,86 0,56 0,73 3,4

Äîâåðèòåëüíûé èíòåðâàë ±  7,45 ±  2,11 ±  1,37 ±  1,79 ±  8,33

Ò à á ë è ö à 3

Ðåçóëüòàòû êðîøåíèÿ ïî÷âû ïî÷âîîáðàáàòûâàþùèì ïîñåâíûì àãðåãàòîì
ñ ëàïîé øèðèíîé 410 ìì

Äàòà
Ñêîðîñòü,

ì/ñ

Ðàçìåð êîìî÷êîâ ïî÷âû, ìì

Âëàæíîñòü,
%

Ïëîòíîñòü,
ã/ñì3>50 >30 >20 >10 <10

Êîëè÷åñòâî êîìî÷êîâ, %

10.05 2,94 3,8 6,7 6,0 15,8 67,7 19,9 1,24

16.05 1,78 3,85 12,13 6,35 13,07 64,60 16,9 1,30

16.05 2,94 2,87 7,27 7,21 14,84 67,83 16,9 1,30

19.05 1,78 11,27 8,82 6,92 14,93 58,06 15,7 1,27

19.05 2,94 3,27 9,32 4,51 14,38 68,07 15,8 1,21

24.05 1,78 11,66 11,49 9,41 16,09 51,45 7,95/15,56 1,22/1,28

24.05 2,94 24,91 12,25 6,70 10,42 45,72 6,16/14,42 1,19/1,22



ïðèíèìàòü â çàâèñèìîñòè îò îñîáåííîñòè êîíñòðóêöèè è íàçíà÷åíèÿ ìà-
øèíû.

Â íàñòîÿùåå âðåìÿ äëÿ îáðàáîòêè ïî÷âû øèðîêî ïðèìåíÿþò êîìáèíè-
ðîâàííûå ïî÷âîîáðàáàòûâàþùèå àãðåãàòû, ó êîòîðûõ ñëåäîì çà ëàïàìè óñòà-
íîâëåíû êàòêè ñ ôóíêöèåé ðàçðóøåíèÿ êðóïíûõ êîìî÷êîâ ïî÷âû, âûðàâ-
íèâàíèÿ è óïëîòíåíèÿ ïîâåðõíîñòè ïîëÿ, à òàêæå âû÷åñûâàíèÿ ñîðíÿêîâ.

Íåîáõîäèìî ñðàâíèòü êà÷åñòâî ðàáîòû àãðåãàòîâ, èìåþùèõ çíà÷è-
òåëüíûå ðàçëè÷èÿ â ôîðìå ðàáî÷èõ îðãàíîâ. Äëÿ ýòîé öåëè áûëè âûáðàíû
äâà àãðåãàòà: ÊÑÎ-3, ïðåäíàçíà÷åííûé äëÿ ïîâåðõíîñòíîé îáðàáîòêè ïî÷-
âû ñ ëàïîé øèðèíîé 130 ìì è îñíàùåííûé äâóìÿ óñòàíîâëåííûìè òàíäå-
ìîì ïðóòêîâûìè êàòêàìè äèàìåòðîì 300 ìì (ðèñ. 2), è "Ëèäåð-4" ñ ëàïîé
410 ìì è êîëüöåâûìè êàòêàìè äèàìåòðîì 500 ìì (ñì. ðèñ. 1).

Îáðàáîòêó ïî÷âû ïðîâîäèëè îäíîâðåìåííî äâóìÿ àãðåãàòàìè ñ îäèíà-
êîâîé ñêîðîñòüþ. Ïî÷âà – âûùåëî÷åííûé ÷åðíîçåì, ïî ôðàêöèîííîìó
ñîñòàâó ñðåäíåñóãëèíèñòûé. Ïî÷âó âåñíîé íå îáðàáàòûâàëè. Çàñîðåíà ñîð-
íÿêîì (ïàñòóøüÿ ñóìêà) ïëîòíîñòüþ 320 ðàñòåíèé íà 1 ì2. Ñðåäíÿÿ âûñîòà
ñîðíÿêà ïî ìåòåëêå 150 ìì. Îòáîð îáðàçöîâ ïðîâîäèëè â ñîîòâåòñòâèè ñ
ìåòîäèêîé. Ðåçóëüòàòû ïðîñåâà ïî÷âû ÷åðåç ñèòî ïîêàçûâàþò, ÷òî ðàçìåð
ëàï íåçíà÷èòåëüíî âëèÿåò íà ôðàêöèîííûé ñîñòàâ ïî÷âû (òàáë. 5).

Ñóùåñòâåííîå âëèÿíèå íà ðàçìåð ÷àñòèö ïî÷âû îêàçûâàþò êàòêè.
Êîëüöåâûå êàòêè ëó÷øå ðàçðóøàþò êîìêè ïî÷âû. Òàê, êîëè÷åñòâî ÷àñòèö
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Ðèñ. 2. Ðàáî÷èå îðãàíû êóëüòèâàòîðà ÊÑÎ-3

Ò à á ë è ö à 5

Ôðàêöèîííûé ñîñòàâ ïî÷âû ïðè îáðàáîòêå àãðåãàòàìè ñ ëàïîé øèðèíîé 130 è 410 ìì

Àãðåãàò

Ðàçìåð êîìî÷êîâ ïî÷âû, ìì

Âëàæíîñòü, %
Ïëîòíîñòü,

ã/ñì3>50 >30 >20 >10 <10

Êîëè÷åñòâî êîìî÷êîâ, %

ÊÑÎ-3 17,07 10,73 7,10 13,10 52,00 13,37/14,98 1,33

Ëèäåð-4 12,98 9,50 7,59 14,47 55,46 13,37/14,98 1,33



ïî÷âû êðóïíåå 50 ìì ó êóëüòèâàòîðà ÊÑÎ-3 çíà÷èòåëüíî áîëüøå, ÷åì ó
êóëüòèâàòîðà "Ëèäåð-4". Ïîäñ÷åò ïî ìàññå îñòàâøèõñÿ íà ñèòå ñ îòâåðñòè-

åì 50 ´ 50 ìì êîìêîâ òàêæå ïîêàçûâàåò, ÷òî êîëüöåâûå êàòêè äàþò áîëåå
ìåëêèå ÷àñòèöû ïî÷âû (òàáë. 6).

Êîìî÷êîâ ïî÷âû ìàññîé ìåíåå 100 ã ïîñëå îáðàáîòêè êîëüöåâûìè êàò-
êàìè ñîñòàâëÿþò áîëåå çíà÷èòåëüíóþ ÷àñòü (20,5 ïðîòèâ 9,4 %) îò îáùåé
ìàññû êðóïíûõ êîìêîâ.

ÂÛÂÎÄÛ

1. Ðàçìåð ëàïû íå âëèÿåò íà êà÷åñòâî êðîøåíèÿ îáðàáîòàííîé ïî÷âû.

2. Ïðè îáðàáîòêå ïî÷âû âëàæíîñòüþ îò 15 äî 20 % ëàïàìè 260, 370 è
410 ìì ñ óâåëè÷åíèåì ñêîðîñòè àãðåãàòà îò 1,78 äî 2,94 ì/ñ êîëè÷åñòâî êî-
ìî÷êîâ áîëåå 50 ìì ñíèæàåòñÿ, ìåíåå 10 ìì óâåëè÷èâàåòñÿ. Ïðè ñíèæåíèè
âëàæíîñòè âåðõíåãî ñëîÿ ïî÷âû äî 5–10 % ñ îáðàçîâàíèåì ïî÷âåííîé êîð-
êè êîëè÷åñòâî êîìî÷êîâ ïî÷âû áîëåå 50 ìì óâåëè÷èâàåòñÿ.

3. Ñ ïîíèæåíèåì âëàæíîñòè ïî÷âû íàáëþäàåòñÿ îáùàÿ òåíäåíöèÿ ïî-
âûøåíèÿ êîëè÷åñòâà êîìî÷êîâ áîëåå 50 ìì è ñíèæåíèÿ – ìåíåå 10 ìì, ñ
îáðàçîâàíèåì ïî÷âåííîé êîðêè ïðè óâåëè÷åíèè ñêîðîñòè àãðåãàòà êîëè÷å-
ñòâî êîìî÷êîâ áîëåå 50 ìì ðåçêî âîçðàñòàåò.

4. Ñóùåñòâåííîå âëèÿíèå íà ðàçìåð ÷àñòèö ïî÷âû îêàçûâàþò êàòêè.
Êîëüöåâûå êàòêè ëó÷øå ðàçðóøàþò êîìêè â ïî÷âå, ÷åì ïðóòêîâûå. Êîëè-
÷åñòâî ÷àñòèö ïî÷âû êðóïíåå 50 ìì ïðè ðàáîòå êóëüòèâàòîðà ÊÑÎ-3 áîëü-
øå íà 30 %, ÷åì êóëüòèâàòîðà "Ëèäåð-4".
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Ò à á ë è ö à 6

Ñðàâíèòåëüíàÿ õàðàêòåðèñòèêà ãëûáèñòîñòè ïî÷âû ïðè îáðàáîòêå àãðåãàòàìè
ñ ëàïîé øèðèíîé 130 è 410 ìì

Àãðåãàò Ïîêàçàòåëü
Ìàññà êîìî÷êîâ ïî÷âû, ã

Ñóììà
50–100 101–150 151–200 201–250 251–300 301–350 351–400 < 400

ÊÑÎ-3 ×èñëî, øò. 10 16 8 5 3 1 2 3 48

Ìàññà:

ã 832 1864 1420 1148 780 322 784 1690 8840

% 9,4 21,08 16,06 12,97 8,82 3,64 8,86 19,11 100

Ëèäåð-4 ×èñëî, øò. 17 13 3 3 2 1 1 3 44

Ìàññà:

ã 1416 1655 484 646 518 326 392 1496 6904

% 20,5 23,55 7,03 9,35 7,50 4,72 5,68 21,67 100
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TILLAGE QUALITY DEPENDING ON HOE SIZE,
UNIT’S SPEED AND SOIL MOISTURE

Results are given from studies on quality of soil tilled by hoes of different sizes, from 130 to
410 mm. Experiments were carried out in Novosibirsk Region. It has been found that the hoe’s
size does not influence quality of soil crumbling during tillage. When soil with moisture content of
15 to 20 % is tilled by hoes of 260, 370 and 410 mm in size, the amount of soil aggregates larger
than 50 mm decreases, and the amount of soil aggregates lesser than 10 mm increases with
increasing the unit’s operating speed from 1.78 to 2.94 m/c. When topsoil moisture decreases
down to 5–10% with formation of soil crust, the amount of aggregates larger than 50 mm
increases. . As the soil moisture decreases, a tendency towards an increase in the amount of
aggregates larger than 50 mm and a reduction in the amount of aggregates lesser than 10 mm has
been observed. With soil crust formed, the amount of aggregates larger than 50 mm rises
dramatically as the speed of the plowing unit increases. The size of soil aggregates is significantly
impacted by rollers. There were carried out comparative tests between cultivators Leader-4 with
hoe of 410 cm in size equipped with ring rollers of 500 mm in diameter, and KSO-3 with hoe of
130 mm in size equipped with double bar rollers of 300 mm in diameter. It has been found that
ring rollers crush soil aggregates better than bar rollers do. The amount of aggregates larger than
50 mm provided by cultivator KSO-3 is 30% more than that by Leader-4.

Keywords: soil, cultivator, ring roller, fraction structure, soil cloddiness.
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