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Ðàññìàòðèâàåòñÿ âîïðîñ î ïîâûøåíèè êà÷åñòâåííûõ ïîêàçàòåëåé ìåõàíèçèðîâàííîé óáîðêè ëóêà-ñåâêà, îá-
óñëîâëåííûé íåóäîâëåòâîðèòåëüíûì ïðîöåññîì ñåïàðàöèè ëóêîâèö îò ïðî÷íûõ ïî÷âåííûõ êîìêîâ, â ñâÿçè ñ 
òåì, ÷òî ïðèìåíÿåìûå íà ñåïàðàöèè ùåëåâûå ðàáî÷èå îðãàíû íå ñïîñîáíû âûäåëèòü èç âîðîõà ëóêà ñîèçìå-
ðèìûå ïî ðàçìåðàì ïðî÷íûå ïî÷âåííûå êîìêè. Äëÿ èíòåíñèôèêàöèè ïðîöåññà óáîðêè ëóêà-ñåâêà ïðè ïîäáîðå 
èç âàëêîâ ñ öåëüþ èñêëþ÷åíèÿ èëè ñíèæåíèÿ çàõâàòà ïðèåìíî-ïîäêàïûâàþùåé ÷àñòüþ ñîâìåñòíî ñ ëóêîâè-
öàìè ïî÷âåííûõ êîìêîâ è ïîäà÷è ëóêî-ïî÷âåííîãî âîðîõà íà ñåïàðèðóþùèå ðàáî÷èå îðãàíû ïðåäëàãàåòñÿ 
êàòîê-ëîæåîáðàçîâàòåëü â ñîñòàâå ìàøèíû äëÿ ïåðâîé ôàçû óáîðêè ëóêà-ñåâêà. Ïðåäñòàâëåíû êîíñòðóêòèâíî-
òåõíîëîãè÷åñêàÿ ñõåìà è îáùèé âèä ìàøèíû äëÿ óáîðêè ëóêà, îñíàùåííîé êàòêîì-ëîæåîáðàçîâàòåëåì, èí-
òåíñèôèöèðóþùèì ïðîöåññ ñåïàðàöèè ëóêà âî âòîðîé ôàçå óáîðêè. Îòðàæåíà ìåòîäèêà ïðîâåäåíèÿ ïîëåâûõ 
èññëåäîâàíèé ýêñïåðèìåíòàëüíîé ìàøèíû äëÿ óáîðêè ëóêà, à òàêæå ïðåäñòàâëåíû êà÷åñòâåííûå ïîêàçàòåëè 
ðàáîòû ìàøèíû â ïîëåâûõ óñëîâèÿõ. Ëàáîðàòîðíî-ïîëåâûå èññëåäîâàíèÿ ýêñïåðèìåíòàëüíîé ìàøèíû äëÿ 
óáîðêè ëóêà, îñíàùåííîé êàòêîì-ëîæåîáðàçîâàòåëåì, ïðîâîäèëèñü íà ïîëÿõ ÇÀÎ «Îçёðû» Ìîñêîâñêîé îáëà-
ñòè â 2015–2016 ãã. íà óáîðêå ëóêà ñîðòà «Øòóòãòàðòåð Ðèçåí». Ðåçóëüòàòû èññëåäîâàíèé êà÷åñòâåííîé õàðàê-
òåðèñòèêè ëóêîâèö ëóêà-ñåâêà ñâèäåòåëüñòâóþò î òîì, ÷òî ïîëó÷åííûå ïîêàçàòåëè ÿâëÿþòñÿ áîëåå âûñîêèìè 
ó ëóêîâèö, óëîæåííûõ íà ïîäãîòîâëåííîå ëîæå è âïîñëåäñòâèè óáðàííûõ èç âàëêà ñàìîõîäíûì êîìáàéíîì. 
Óñòàíîâëåíî, ÷òî ïðè ïîäáîðå ëóêîâèö ñåâêà èç âàëêà, óëîæåííîãî íà íåïîäãîòîâëåííóþ ïîâåðõíîñòü ïîëÿ 
ëóêîóáîðî÷íîé ìàøèíîé áåç êàòêà-ëîæåîáðàçîâàòåëÿ, êîëè÷åñòâî ñèëüíî ïîâðåæäåííûõ ëóêîâèö âîçðàñòàåò 
äî 11,09 %, ÷òî â ñðàâíåíèè ñ ïîäáîðîì ëóêîâèö èç âàëêà ñ ïîäãîòîâëåííûì è ïðîôèëèðîâàííûì ëîæåì âûøå 
íà 5,56 %.
Êëþ÷åâûå ñëîâà: ëóê, óáîðêà, ïî÷âåííûå êîìêè, ìàøèíà äëÿ óáîðêè, êàòîê-ëîæåîáðàçîâàòåëü, ïîëåâûå èñ-
ñëåäîâàíèÿ.

The issue of improving the quality of mechanized harvesting of onion set, caused by the unsatisfactory process of 
separation of bulbs from strong soil lumps, is considered, because the slit working tools used for separation cannot al-
locate from the heap of onions commensurate in size strong soil lumps. In order to intensify the harvesting process of 
onion set during selection from rollers in order to exclude or reduce the capture by the receiving-digging part together 
with the bulbs of soil lumps and the supply of the onion-soil heap to the separating working organs, the roller-scraper 
bar in the machine is proposed for the first phase of onion harvesting. The constructive technological scheme and the 
general view of the machine for harvesting onions equipped with a roller-scraper bar, which intensifies the process 
of onion separation in the second phase of harvesting, are presented. The methods of carrying out field research of an 
experimental machine for harvesting onions are reflected, as well as qualitative indicators of machine operation in the 
field. Laboratory and field studies of an experimental machine for harvesting onions equipped with a roller-scraper 
bar were carried out on the fields of CJSC «Ozery» in the Moscow Region in 2015–2016 when harvesting onion of 
«Stuttgarter Riesen» variety. The results of research on the qualitative characteristics of onion set bulbs show that 
these indicators are higher in bulbs laid on a prepared bed and subsequently removed from the roll by a self-propelled 
combine harvester. It has been established that in the selection of bulbs for sowing from a roll laid on an unprepared 
surface of a field by a picker without a skating rink, the number of heavily damaged bulbs increases to 11,09 %, which 
is 5,56 % higher than the selection of bulbs from a roll with a prepared and profiled bed.
Keywords: onions, harvesting, soil lumps, harvesting machine, roller-scraper bar, field research.
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Ââåäåíèå
Êà÷åñòâåííûå ïîêàçàòåëè óáîðêè îïðåäåëÿ-

þòñÿ òåì, íàñêîëüêî êà÷åñòâåííî âûïîëíåíû 
ïðåäûäóùèå òåõíîëîãè÷åñêèå îïåðàöèè [1]. Ïðè 
óáîðêå ëóêà î÷åíü âàæíî ïîääåðæèâàòü ïî÷âó 
âî âçðûõëåííîì ñîñòîÿíèè, â ñâÿçè ñ òåì, ÷òî 
ïðèìåíÿåìûå íà ñåïàðàöèè ùåëåâûå ðàáî÷èå 
îðãàíû íå ñïîñîáíû îòäåëèòü ïî÷âåííûå ïðè-
ìåñè îò ëóêîâèö, òàê êàê îí èìååò íåáîëüøèå 
ðàçìåðû è ïðè ñåïàðàöèè îò ïî÷âåííûõ ïðèìå-
ñåé ýòî ÿâëÿåòñÿ òðóäíîîòäåëèìûìè [2–11].

Öåëü èññëåäîâàíèÿ
Äëÿ èíòåíñèôèêàöèè ïðîöåññà óáîðêè ëóêà, 

à èìåííî ïðè ïîäáîðå ëóêîâèö èç âàëêîâ, ñ 
öåëüþ èñêëþ÷åíèÿ çàõâàòà ïðèåìíî-ïîäêàïû-
âàþùåé ÷àñòüþ óáîðî÷íîé ìàøèíû ñîâìåñòíî 
ñ ëóêîâèöàìè ïî÷âåííûõ êîìêîâ è ñíèæåíèÿ 
ïîñòóïëåíèÿ êîëè÷åñòâà ïîñòóïëåíèÿ ïî÷âåí-
íûõ êîìêîâ íà ñåïàðèðóþùèå ðàáî÷èå îðãàíû 
ïðåäëàãàåòñÿ êàòîê-ëîæåîáðàçîâàòåëü â ñîñòàâå 
ìàøèíû äëÿ ïåðâîé ôàçû óáîðêè ëóêà (ðèñ. 1).

Ìåòîäû èññëåäîâàíèé
Êàòîê-ëîæåîáðàçîâàòåëü (ðèñ. 1) âêëþ÷àåò 

ðàìó 1, öèëèíäðè÷åñêèé êàòîê 2, ñóæàþùèé 
ëîòîê 3 è îáðàçîâàòåëü âàëêà 4. Íà ðàìå 1 óñòà-
íîâëåí ñïèðàëüíûé êàòîê 5 ñ ïåðèôåðèéíî ðàñ-
ïîëîæåííîé âäîëü âñåé åãî äëèíû ñïèðàëüíîé 
ïîâåðõíîñòüþ, èìåþùåé ôîðìó ïîïåðå÷íîãî 
ñå÷åíèÿ â âèäå ñåãìåíòà 6, ëîòîê 7 ñõîäà ïðè-
ìåñåé, ãèäðîäâèãàòåëè 8 è 9 [12].

Êîíñòðóêòèâíîå èñïîëíåíèå è òåõíîëîãè-
÷åñêàÿ ñõåìà ýêñïåðèìåíòàëüíîé ìàøèíû äëÿ 
óáîðêè ëóêà, îñíàùåííîé êàòêîì-ëîæåîáðà-
çîâàòåëåì, ðàçðàáîòàíû ïðè âçàèìîäåéñòâèè 
ÔÃÁÍÓ «ÔÍÀÖ ÂÈÌ» è ÇÀÎ «Îçåðû», íîâèç-
íà ïðåäëîæåííûõ òåõíè÷åñêèõ ðåøåíèé ïîä-
òâåðæäåíà ïàòåíòàìè ÐÔ [13, 14]. Îáùèé âèä 
êàòêà-ëîæåîáðàçîâàòåëÿ ìàøèíû äëÿ óáîðêè 
ëóêà ïðåäñòàâëåí íà ðèñ. 2.

Êîíñòðóêòèâíî-òåõíîëîãè÷åñêàÿ ñõåìà è 
îáùèé âèä ýêñïåðèìåíòàëüíîé ìàøèíû äëÿ 
óáîðêè ëóêà, îñíàùåííîé êàòêîì-ëîæåîáðàçî-
âàòåëåì, ïðåäñòàâëåíû íà ðèñ. 3 è 4.

Ýêñïåðèìåíòàëüíàÿ ìàøèíà äëÿ óáîðêè 
ëóêà (ðèñ. 3) ñîñòîèò èç ðàìû 1, ïîäêàïûâà-
þùåãî ëåìåõà 2, õîäîâûõ êîëåñ 3, âèíòîâîãî 
ìåõàíèçìà 4 ðåãóëèðîâêè ãëóáèíû ïîäêàïû-
âàíèÿ, äèñêîâîãî íîæà 5, îñíîâíîãî 6 è âñïî-
ìîãàòåëüíîãî 7 ñåïàðèðóþùèõ ýëåâàòîðîâ, 
áîòâîïðîòÿãèâàþùèõ 8 è ïîääåðæèâàþùèõ 9 
ðîëèêîâ, öèëèíäðè÷åñêîãî î÷èñòèòåëÿ 10 ïî-

÷âåííûõ ïðèìåñåé, ñóæàþùåãî ëîòêà 11, îá-
ðàçîâàòåëÿ âàëêà 12, áîòâîóäàëèòåëÿ 13 ðàñ-
òèòåëüíûõ ïðèìåñåé, ðåäóêòîðà 14 ïðèâîäà 
ðàáî÷èõ îðãàíîâ.

Ìàøèíà îñíàùåíà àêòèâíûìè òðåõïëå÷è-
êîâûìè âñòðÿõèâàòåëÿìè 15 íà îñíîâíîì 6 è 
âñïîìîãàòåëüíîì 7 ñåïàðèðóþùèõ ýëåâàòîðàõ 
è óñòàíîâëåííûì íà ðàìå 16 ëîòêîì 17 ñõîäà 
ïðèìåñåé ñ êàòêîì-ëîæåîáðàçîâàòåëåì, ñîñòî-
ÿùèì èç ñïèðàëüíîãî 18 è öèëèíäðè÷åñêîãî 19 
âàëüöîâ. 

Ìåòîäèêà ýêñïåðèìåíòàëüíûõ èññëåäîâà-
íèé ñîîòâåòñòâîâàëà ÑÒÎ ÀÈÑÒ 8.7–2013 
«Ìàøèíû äëÿ óáîðêè îâîùíûõ è áàõ÷åâûõ 
êóëüòóð. Ìåòîäû îöåíêè ôóíêöèîíàëüíûõ ïî-
êàçàòåëåé». 

Ëàáîðàòîðíî-ïîëåâûå èññëåäîâàíèÿ ýêñ-
ïåðèìåíòàëüíîé ìàøèíû äëÿ óáîðêè ëóêà, 
îñíàùåííîé êàòêîì-ëîæåîáðàçîâàòåëåì, ïðî-
âîäèëèñü íà ïîëÿõ ÇÀÎ «Îçёðû» Ìîñêîâñêîé 
îáëàñòè â 2015–2016 ãã. íà óáîðêå ëóêà ñîðòà 
«Øòóòãòàðòåð Ðèçåí».

Êà÷åñòâî ðàáîòû ýêñïåðèìåíòàëüíîé ëóêî-
óáîðî÷íîé ìàøèíû, îñíàùåííîé êàòêîì-ëîæå-
îáðàçîâàòåëåì, îïðåäåëÿëîñü ñëåäóþùèì îá-
ðàçîì.

Ðèñ. 1. Êîíñòðóêòèâíî-òåõíîëîãè÷åñêàÿ ñõåìà 
êàòêà-ëîæåîáðàçîâàòåëÿ ìàøèíû äëÿ óáîðêè ëóêà

Ðèñ. 2. Îáùèé âèä êàòêà-ëîæåîáðàçîâàòåëÿ 
ìàøèíû äëÿ óáîðêè ëóêà
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Îòâåäåííûé äëÿ èñïûòàíèé ó÷àñòîê ðàç-
áèâàëè íà íåñêîëüêî äåëÿíîê, äëèíà êîòîðûõ 
äîëæíà áûëà áûòü íå ìåíåå 10 ì. Ïåðâóþ ýêñ-
ïåðèìåíòàëüíóþ äåëÿíêó íàìå÷àëè íå ìåíåå, 
÷åì ÷åðåç 50 ìåòðîâ îò íà÷àëà ïðîõîäà. Îòáîð 
ïðîá ïðîèçâîäèëñÿ áåç îñòàíîâêè àãðåãàòà. 
Ñàìîõîäíûé êîìáàéí Amac ìîäåëè ZM2 ïîä-
õîäèë ê äåëÿíêå íà ðàáî÷åé ñêîðîñòè è ïðîõî-
äèë åå. 

Â ïðîöåññå ïðîõîæäåíèÿ äåëÿíêè çà êîì-
áàéíîì ðàçìàòûâàëñÿ áðåçåíò, íà êîòîðûé ïî-
ïàäàë âîðîõ ïîñëå ñåïàðàöèè. 

Ðåçóëüòàòû èññëåäîâàíèé
Èññëåäîâàíèÿ ïî îïðåäåëåíèþ ôðàêöèîí-

íîãî ñîñòàâà âîðîõà ëóêà-ñåâêà [15–17], ñõîäÿ-
ùåãî ñ ïðîäîëüíîãî òðàíñïîðòåðà ñàìîõîäíîãî 
êîìáàéíà Amac ìîäåëè ZM2, îñóùåñòâëÿþùå-
ãî ïîäáîð ñåâêà ïîñëå èçâëå÷åíèÿ åãî èç ïî÷âû 
è óêëàäêè â âàëîê ëóêîóáîðî÷íîé ìàøèíîé (ñ 
êàòêîì-ëîæåîáðàçîâàòåëåì è áåç íåãî), ïðåä-
ñòàâëåíû â òàáë. 1 è 2.

Èç àíàëèçà òàáë. 1 è 2 ìîæíî ñäåëàòü âûâîä 
î òîì, ÷òî ñîäåðæàíèå ïî÷âåííûõ êîìêîâ â 
âîðîõå ëóêà-ñåâêà ñíèæàåòñÿ ïîñëå ïîäáîðà 
åãî èç âàëêà, óëîæåííîãî íà ïðåäâàðèòåëüíîå 
ñôîðìèðîâàííîå ëîæå ëóêîóáîðî÷íîé ìàøè-
íîé, â ñâÿçè ñ òåì, ÷òî ïðîèñõîäèò èçìåëü÷åíèå 
êîìêîâ ïî÷âû, ðàçðûõëåííûõ ïîäêàïûâàþùèì 
ëåìåõîì äî ðàçìåðîâ, ñïîñîáíûõ ïðîñåÿòüñÿ 
íà ñåïàðèðóþùåì òðàíñïîðòåðå ïîäáîðùèêà 
ëóêà-ñåâêà. 

Ðèñ. 3. Êîíñòðóêòèâíàÿ ñõåìà ýêñïåðèìåíòàëüíîé ìàøèíû äëÿ óáîðêè ëóêà

Ðèñ. 4. Îáùèé âèä ýêñïåðèìåíòàëüíîé ìàøèíû 
äëÿ óáîðêè ëóêà, îñíàùåííîé 
êàòêîì-ëîæåîáðàçîâàòåëåì

Òàáëèöà 1

Õàðàêòåðèñòèêà ôðàêöèîííîãî ñîñòàâà âàëêà ëóêà-ñåâêà ñîðòà «Øòóòãàðòåð Ðèçåí» íà 1 ïîãîííîì ìåòðå
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Ñ êàòêîì-
ëîæåîáðàçîâàòåëåì 18,0 94,7 1,6 3,7 1,2 2,5 0,54 0,65

Áåç êàòêà-
ëîæåîáðàçîâàòåëÿ 18,0 85,8 2,1 12,1 2,9 12,2 0,47 0,78
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Ïðîòèâîïîëîæíóþ òåíäåíöèþ ìîæíî íà-
áëþäàòü èç àíàëèçà ôðàêöèîííîãî ñîñòàâà 
âàëêà ëóêà-ñåâêà ïîñëå åãî ïîäáîðà èç âàëêîâ, 
êîòîðûé áûë óëîæåí íà íåïîäãîòîâëåííóþ ïî-
âåðõíîñòü ïîëÿ, â ñâÿçè ñ ÷åì âîçðàñòàåò êî-
ëè÷åñòâî ïî÷âåííûõ ïðèìåñåé â ðåçóëüòàòå 
ïîâûøåííîãî ñîäåðæàíèÿ ïî÷âåííûõ êîìêîâ, 
ñîèçìåðèìûõ ïî ðàçìåðàì ñ ëóêîâèöàìè.

Âûâîäû
Ðåçóëüòàòû èññëåäîâàíèé êà÷åñòâåííîé õà-

ðàêòåðèñòèêè ëóêîâèö ëóêà-ñåâêà ñâèäåòåëü-
ñòâóþò î òîì, ÷òî ïîëó÷åííûå ïîêàçàòåëè ÿâ-
ëÿþòñÿ áîëåå âûñîêèìè ó ëóêîâèö, óëîæåííûõ 
íà ïîäãîòîâëåííîå ëîæå è âïîñëåäñòâèè óáðàí-
íûõ èç âàëêà ñàìîõîäíûì êîìáàéíîì.

Òàêèì îáðàçîì, ïðè ïîäáîðå ëóêîâèö ñåâêà 
èç âàëêà, óëîæåííîãî íà íåïîäãîòîâëåííóþ ïî-
âåðõíîñòü ïîëÿ ëóêîóáîðî÷íîé ìàøèíîé áåç 
êàòêà-ëîæåîáðàçîâàòåëÿ, êîëè÷åñòâî ñèëüíî 
ïîâðåæäåííûõ ëóêîâèö âîçðàñòàåò äî 11,09 %, 
÷òî â ñðàâíåíèè ñ ïîäáîðîì ëóêîâèö èç âàëêà 
ñ ïîäãîòîâëåííûì è ïðîôèëèðîâàííûì ëîæåì 
âûøå íà 5,56 %.
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Íîìåð 
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