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Â ñòàòüå ïðèâîäÿòñÿ íåêîòîðûå ðåçóëüòàòû ñðàâíèòåëüíûõ èñïûòàíèé àãðåãàòà, ïðîâåäåííûõ â Ìîðäîâñêîì 
ãîñóäàðñòâåííîì óíèâåðñèòåòå èì. Í.Ï. Îãàðåâà ïðè âíåñåíèè ïûëåâèäíûõ èçâåñòêîâûõ óäîáðåíèé ñ ñåðèé-
íûì è ýêñïåðèìåíòàëüíûì öåíòðîáåæíûì ðàáî÷èì îðãàíîì. Îïðåäåëåíî âëèÿíèå ïîñòóïàòåëüíîé ñêîðîñòè 
àãðåãàòà íà íåðàâíîìåðíîñòü ðàñïðåäåëåíèÿ öåìåíòíîé ïûëè ïî øèðèíå çàõâàòà. Íàáëþäåíèÿ ïîêàçàëè, ÷òî 
ïðè ìåõàíè÷åñêîì ðàçáðàñûâàíèè (íàïðèìåð, öåíòðîáåæíûì äèñêîì) óäîáðåíèé ñ ðàçëè÷íîé ãðàíóëîìåòðè-
÷åñêîé õàðàêòåðèñòèêîé êðóïíûå ÷àñòèöû ïîä äåéñòâèåì íà÷àëüíîé ñêîðîñòè, ïðèîáðåòåííîé ïðè ñõîäå äèñêà, 
ëåòÿò äàëüøå, à ìåëêèå (ïûëåâèäíûå) ëîæàòñÿ íà ïî÷âó âáëèçè öåíòðà äèñêà. Ñëåäîâàòåëüíî, ìîæíî ïîëàãàòü, 
÷òî ñî÷åòàíèå ðàçëè÷íûõ ñïîñîáîâ âîçäåéñòâèÿ (ìåõàíè÷åñêîãî è ïíåâìàòè÷åñêîãî) íà ÷àñòèöû óäîáðåíèé â 
ïðîöåññå èõ âíåñåíèÿ äàñò æåëàåìûé ðåçóëüòàò, ò.å. êà÷åñòâåííîå ðàñïðåäåëåíèå ÷àñòèö íåçàâèñèìî îò èõ 
ãðàíóëîìåòðè÷åñêîãî ñîñòàâà è õàðàêòåðèñòèê. Àíàëèç ëèòåðàòóðíûõ èñòî÷íèêîâ ïîêàçàë, ÷òî ðàáîòû ïî ñî-
âåðøåíñòâîâàíèþ öåíòðîáåæíîãî äèñêà, ñ öåëüþ óñèëèòü âîçäóøíûé ïîòîê, îêàçàëèñü ìàëîýôôåêòèâíûìè, 
è ìàøèíû ñ òàêèìè ðàáî÷èìè îðãàíàìè íå ïîëó÷èëè ðàñïðîñòðàíåíèÿ. Ïî íàøåìó ìíåíèþ, íàèáîëåå ïîëíî 
âîçìîæíîñòè ïíåâìîöåíòðîáåæíîãî ðàáî÷åãî îðãàíà âûÿâëÿþòñÿ ïðè âûïîëíåíèè èõ êîíñòðóêöèè ïî äèñ-
êîâî-âåíòèëÿòîðíîìó òèïó, êîòîðàÿ ïðåäïîëàãàåò ïðè çàêðåïëåíèå ëîïàñòåé ê íèæíåé ïîâåðõíîñòè äèñêà è 
äèôôåðåíöèðîâàííóþ ïîäà÷ó âîçäóøíîãî ïîòîêà ïîä ÷àñòèöû óäîáðåíèé, âûñåâàåìûõ íà ïåðèôåðèéíûå çîíû 
ðàáî÷åé øèðèíû çàõâàòà. Äëÿ ïðîâåðêè ðàáîòîñïîñîáíîñòè àãðåãàòà íàìè ïðîâåäåíû ñðàâíèòåëüíûå èñïûòà-
íèÿ ïðè ðàçáðàñûâàíèè öåìåíòíîé ïûëè ñ ñåðèéíûì è ýêñïåðèìåíòàëüíûì öåíòðîáåæíûì ðàáî÷èì îðãàíîì 
íà òðåõ ñêîðîñòÿõ äâèæåíèÿ àãðåãàòà: 2,5, 3,5 è 4,5 êì/÷. Ñ ó÷åòîì äàííûõ ïðåäëîæåíèé íàìè áûë èçãîòîâëåí 
ïíåâìîöåíòðîáåæíûé ðàáî÷èé îðãàí è ïðîâåäåíû ëàáîðàòîðíûå èññëåäîâàíèÿ. Â ðåçóëüòàòå èññëåäîâàíèé 
óñòàíîâëåíî: íåðàâíîìåðíîñòü ðàñïðåäåëåíèÿ ïûëåâèäíîé ìàññû ïî øèðèíå çàõâàòà â çàâèñèìîñòè îò ðàáî÷èõ 
ñêîðîñòåé, çíà÷åíèÿ êîòîðûõ óêàçàíû âûøå, èçìåíÿëàñü â ïðåäåëàõ 15–30 %, ïðè ýòîì íàèìåíüøàÿ íåðàâíî-
ìåðíîñòü (15 %), êàê ïðè ìàêñèìàëüíûõ, òàê è ïðè ìèíèìàëüíûõ çíà÷åíèÿõ ïîäà÷, ïîëó÷åíà ïðè ñêîðîñòè 
äâèæåíèÿ àãðåãàòà 4,5 êì/÷, à íàèáîëüøàÿ (30 %) – ïðè òåõ æå ïîäà÷àõ è ñðåäíåé ñêîðîñòè 2,5 êì/÷. Òàêèì îá-
ðàçîì, îñíàùåíèå ñåðèéíûõ öåíòðîáåæíûõ ðàçáðàñûâàòåëåé ïðåäëàãàåìûì ðàáî÷èì îðãàíîì ïðåâðàùàåò èõ â 
óíèâåðñàëüíûå ìàøèíû, ñïîñîáíûå âíîñèòü âñå âèäû ìèíåðàëüíûõ óäîáðåíèé, èçâåñòêîâûõ ìàòåðèàëîâ è èõ 
ñìåñåé, ëþáîãî ãðàíóëîìåòðè÷åñêîãî ñîñòàâà è íîðìû âíåñåíèÿ.
Êëþ÷åâûå ñëîâà: ìåëèîðàíòû, àãðåãàò, ïíåâìîöåíòðîáåæíûé ðàáî÷èé îðãàí, âíåñåíèå, ðàâíîìåðíîñòü, íîðìà.

The article presents some results of comparative tests conducted at N.P.Ogarev Mordovia State University of unit 
when making dust-like lime fertilizers with serial and experimental centrifugal working body. The influence of the 
translational velocity of the unit on the uneven distribution of cement dust across the width of the grip is determined. 
Observations have shown that using mechanical spreading (for example, a centrifugal disk) of fertilizers with dif-
ferent grain-size characteristics, large particles under the action of the initial velocity acquired during the descent 
of the disk fly further, and small (dusty) particles fall on the soil near the center of the disk. Therefore, it can be as-
sumed that a combination of different methods of action (mechanical and pneumatic) on the particles of fertilizers 
in the process of their introduction will give the desired result, i.e. qualitative distribution of particles, regardless of 
their particle size distribution and characteristics. Analysis of the literature showed that the work on improving the 
centrifugal disk, in order to increase the air flow, turned out to be ineffective and the machines with such working 
bodies were not widely used. In our opinion, the full potential of the pneumatic-centrifugal working body is revealed 
when it is designed according to a disc-fan type, which involves fixing the blades to the lower surface of the disc and 
differentiating air flow under the particles of fertilizers sown on the peripheral zones of the working width. To check 
the efficiency of the unit, we carried out comparative tests when scattering cement dust with a serial and experimental 
centrifugal working body at three speeds of the unit, 2,5, 3,5 and 4,5 km/h. Taking into account these proposals, we 
made a pneumatic-centrifugal working body and carried out laboratory tests. As a result of the laboratory studies, it 
was established that the uneven distribution of the pulverized mass across the width of the grip, depending on the 
working speeds, the values of which are indicated above, varied from 15 to 30 %; the smallest irregularity, both at 
maximum and minimum values of feeds, was obtained at an aggregate speed of 4,5 km/h and was 15 %, and the high-
est under the same conditions with an average speed of 2,5 km/h. Thus, the equipment of serial centrifugal spreaders 
with the proposed working body turns them into universal machines capable of introducing all types of mineral fertil-
izers, calcareous materials and their mixtures, of any particle size distribution and application rate.
Keywords: ameliorants, unit, pneumo-centrifugal working body, introduction, uniformity, norm.
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Ââåäåíèå
Ïîñòîÿííî âîçðàñòàþùèé îáúåì ïðèìåíå-

íèÿ ìèíåðàëüíûõ óäîáðåíèé òðåáóåò ìàêñè-
ìàëüíîãî ðîñòà òåìïîâ èçâåñòêîâàíèÿ. Äëÿ 
âûïîëíåíèÿ òàêîãî îáúåìà ðàáîò ïî èçâåñòêî-
âàíèþ êèñëûõ ïî÷â íåîáõîäèìû âûñîêîïðîèç-
âîäèòåëüíûå ìàøèíû, îáåñïå÷èâàþùèå êà÷å-
ñòâåííîå âíåñåíèå èçâåñòêîâûõ ìàòåðèàëîâ â 
ïî÷âó, ñ òåì ÷òîáû ïîëó÷èòü íóæíóþ îòäà÷ó 
îò ïðèìåíåíèÿ óäîáðåíèé.

Ïîýòîìó çàäà÷à ñîâåðøåíñòâîâàíèÿ òåõ-
íîëîãèé è ñðåäñòâ ìåõàíèçàöèè äëÿ ïîâåðõ-
íîñòíîãî âíåñåíèÿ ìèíåðàëüíûõ óäîáðåíèé 
è ìåëèîðàíòîâ ÿâëÿåòñÿ àêòóàëüíîé è èìååò 
âàæíîå õîçÿéñòâåííîå çíà÷åíèå.

Ìåòîäû è ñðåäñòâà èññëåäîâàíèé
Äëÿ èçâåñòêîâàíèÿ êèñëûõ ïî÷â ïðèìåíÿþò 

ñëàáîïûëÿùèåñÿ è ïûëÿùèåñÿ èçâåñòêîâûå ìà-
òåðèàëû, êîòîðûå ÷àñòî íàçûâàþò èçâåñòêîâû-
ìè óäîáðåíèÿì.

Ê ïûëÿùèìñÿ îòíîñÿò èçâåñòêîâóþ è äîëî-
ìèòîâóþ ìóêó âëàæíîñòüþ 1,5 %, ñëàíöåâóþ 
çîëó, öåìåíòíóþ ïûëü è äð., êîòîðûå èìåþò 
ìåëêîçåðíèñòûé ñîñòàâ ðàçëè÷íîé âåëè÷èíû. 
Ðàçìåðû îñíîâíîé ìàññû ÷àñòèö íàõîäÿòñÿ â 
ïðåäåëàõ 0,002–0,25 ìì â èçâåñòêîâîé ìóêå 
(70–80 %) è (0,02–0,09) â ñëàíöåâîé çîëå è öå-
ìåíòíîé ïûëè (100 %) [4].

Ñëàáîïûëÿùèå ôîðìû èçâåñòêîâûõ óäîáðå-
íèé èìåþò ñîâåðøåííî îòëè÷íûå ôèçèêî-ìå-
õàíè÷åñêèå ñâîéñòâà îò ïûëåâèäíûõ ìàòåðè-
àëîâ. Ïûëåâèäíàÿ ôðàêöèÿ â íèõ ñîñòàâëÿåò 
40–50 % [4].

Ïûëÿùèåñÿ èçâåñòêîâûå óäîáðåíèÿ ðàñïðå-
äåëÿþòñÿ ïî ïîëþ ïðè ïîìîùè ïíåâìàòè÷å-
ñêèõ ðàñïûëèòåëåé è äèñêîâûõ àïïàðàòîâ. 

Ñóùåñòâóåò ìíåíèå, ÷òî îáû÷íûé öåíòðî-
áåæíûé àïïàðàò íåïðèãîäåí äëÿ âûñåâà ïûëå-
âèäíûõ óäîáðåíèé. Îäíàêî ñëåäóåò îòìåòèòü, 
÷òî ýòî ñïðàâåäëèâî ëèøü ïðè íîðìàõ ìåíüøå 
5 ö/ãà [1, 7].

Ïîýòîìó â èññëåäîâàòåëüñêèõ öåëÿõ áûëè 
ïðîâåäåíû èñïûòàíèÿ ðàçáðàñûâàòåëÿ ìèíå-
ðàëüíûõ óäîáðåíèé ñ ñåðèéíûì è ýêñïåðèìåí-
òàëüíûì öåíòðîáåæíûì ðàáî÷èì îðãàíîì íà 
ðàçáðàñûâàíèè öåìåíòíîé ïûëè (ðèñ. 1). 

Äëÿ ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé èñ-
ïîëüçîâàëàñü öåìåíòíàÿ ïûëü ñ ðàçìåðîì 
ôðàêöèé 3–5 ìêì, âëàæíîñòüþ 2–3 %, îáúåì-
íîé ìàññîé 0,96 ò/ì3.

Ýêñïåðèìåíòàëüíûé öåíòðîáåæíûé ðàáî-
÷èé îðãàí ê áàçîâûì ðàçáðàñûâàòåëÿì äëÿ âíå-

ñåíèÿ ïûëåâèäíûõ ìàòåðèàëîâ ïðåäëàãàåòñÿ 
èçãîòîâèòü ïî äèñêîâî-âåíòèëÿòîðíîìó òèïó, 
êîòîðûé ïðåäïîëàãàåò ïðèêðåïëåíèå ëîïàñòåé 
ê íèæíåé ïîâåðõíîñòè äèñêà è äèôôåðåíöèðî-
âàííóþ ïîäà÷ó âîçäóøíîãî ïîòîêà ïîä ÷àñòè-
öû óäîáðåíèé, âûñåâàåìûõ íà ïåðèôåðèéíûå 
çîíû ðàáî÷åé øèðèíû çàõâàòà.

Ñëåäîâàòåëüíî, ìîæíî ïîëàãàòü, ÷òî ñî÷åòà-
íèå ìåõàíè÷åñêîãî è ïíåâìàòè÷åñêîãî âîçäåé-
ñòâèÿ íà ÷àñòèöû óäîáðåíèé â ïðîöåññå èõ âíåñå-
íèÿ äàñò æåëàåìûé ðåçóëüòàò, ò.å. êà÷åñòâåííîå 
ðàñïðåäåëåíèå ÷àñòèö íåçàâèñèìî îò èõ ãðàíóëî-
ìåòðè÷åñêîãî ñîñòàâà è õàðàêòåðèñòèê [2, 3].

Ðèñ. 1. Àãðåãàò äëÿ âíåñåíèÿ èçâåñòêîâûõ óäîáðåíèé

à 

á

Ðèñ. 2. Ïíåâìîöåíòðîáåæíûé ðàáî÷èé îðãàí: 
à – îáùèé âèä; á – ñõåìà äâèæåíèÿ ÷àñòèö 
ïî ïîâåðõíîñòè ðàáî÷åãî îðãàíà; 1 – êîíóñ; 

2 – ëîïàñòè; 3 – ïëîñêèé äèñê; 4 – âûáðîñíûå 
ëîïàñòè; 5 – ëîïàñòè íàãíåòàòåëÿ âîçäóõà; 

6 – êîæóõ íàãíåòàòåëÿ
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Ñ ó÷åòîì äàííûõ ïðåäëîæåíèé íàìè áûë 
èçãîòîâëåí ïíåâìîöåíòðîáåæíûé ðàáî÷èé 
îðãàí (ðèñ. 2) è ïðîâåäåíû ëàáîðàòîðíûå èñ-
ñëåäîâàíèÿ [5].

Ïðåäëàãàåìûé ðàáî÷èé îðãàí ðàáîòàåò ñëå-
äóþùèì îáðàçîì.

Ïîòîê ìàòåðèàëà, ïîñòóïèâøèé íà âåðøè-
íó êîíóñà, ðàñïðåäåëÿåòñÿ ðàâíîìåðíûì ñëîåì 
è äâèæåòñÿ âíèç ïî êîíóñíîé ÷àñòè ðàáî÷åãî 
îðãàíà [6].

Âñëåäñòâèå óñòàíîâêè ëîïàñòåé â âèäå ëî-
ãàðèôìè÷åñêîé ñïèðàëè ïîä óãëîì, ìåíüøèì 
èëè ðàâíûì óãëó òðåíèÿ óäîáðåíèé, ïðîèñõî-
äèò áåçóäàðíûé ïåðåõîä óäîáðåíèé ñ ëîïàñòåé 
êîíóñà íà ëîïàñòè ïëîñêîãî äèñêà.

Áëàãîäàðÿ îòêëîíåíèþ ëîïàñòåé íà êîíóñ-
íîé ÷àñòè è ëîïàñòåé ïëîñêîãî äèñêà âïåðåä ïî 
íàïðàâëåíèþ âðàùåíèÿ ðàáî÷åãî îðãàíà óäî-
áðåíèÿ, ïîëó÷èâ óñêîðåíèÿ, ðàñïðåäåëÿþòñÿ 
âååðîì ðàâíîìåðíî íà áîëüøåé øèðèíå ïîëîñû 
ðàññåâà. Îäíîâðåìåííî ñ äèñêîì âðàùàþòñÿ 

Ðèñ. 3. Íåðàâíîìåðíîñòü ðàñïðåäåëåíèÿ öåìåíòíîé ïûëè ïî øèðèíå çàõâàòà 
íà ðàçëè÷íûõ çíà÷åíèÿõ ñêîðîñòåé äâèæåíèÿ: 

à – ïðè ìàêñèìàëüíîé ïîäà÷å; á – ïðè ñðåäíåé ïîäà÷å; â, ã – ïðè ìèíèìàëüíîé ïîäà÷å; 
1 – ñêîðîñòü äâèæåíèÿ 2,5 êì/÷; 2 – ñêîðîñòü äâèæåíèÿ 3,5 êì/÷; 3 – ñêîðîñòü äâèæåíèÿ 4,5 êì/÷; 

4 – ñ ýêñïåðèìåíòàëüíûì ðàáî÷èì îðãàíîì; 5 – ñ ñåðèéíûì ðàáî÷èì îðãàíîì



ISSN 0321-4443 Òðàêòîðû è ñåëüõîçìàøèíû, ¹ 6, 2018

Í
Î

Â
Û

Å
 Ì

À
Ø

È
Í

Û
 È

 Î
Á

Î
Ð

Ó
Ä

Î
Â

À
Í

È
Å

Ñåäàøêèí À.Í., Ìèëþøèíà Å.À., Êîñòðèãèí À.À., Äðàãóíîâ À.Â.

20

âåíòèëÿòîðíûå ëîïàñòè. Ïîä èõ äåéñòâèåì 
âîçäóõ çàáèðàåòñÿ èç àòìîñôåðû â êîæóõ âåí-
òèëÿòîðà ÷åðåç îêíî â íèæíåé ÷àñòè êîæóõà. 
Çàòåì âîçäóõ ïîä äåéñòâèåì öåíòðîáåæíûõ 
ñèë ïåðåìåùàåòñÿ âäîëü ëîïàñòåé ê îáå÷àéêå. 
Ïî ìåðå âðàùåíèÿ ëîïàñòåé îáúåì ïîòîêà ñæà-
òîãî âîçäóõà, äâèæóùåãîñÿ âäîëü îáå÷àéêè, 
óâåëè÷èâàåòñÿ áëàãîäàðÿ âûïîëíåíèþ êîæóõà 
âåíòèëÿòîðà ïîä îïðåäåëåííûì óãëîì, âîçäóõ 
èç ïàòðóáêà ïîäàåòñÿ ïðÿìî ïîä óäîáðåíèÿ, 
ñëåòàþùèå ñ ïëîñêîãî äèñêà. Òàêèì îáðàçîì, 
÷àñòèöû óäîáðåíèé, ñîõðàíèâ ïåðâîíà÷àëüíóþ 
êèíåòè÷åñêóþ ýíåðãèþ, ïîëó÷åííóþ îò äèñêà, 
ïîïàäàþò â ñòðóþ ñîïóòñòâóþùåãî âîçäóøíî-
ãî ïîòîêà è âûñåâàþòñÿ íà ïåðèôåðèéíóþ çîíó 
øèðèíû çàõâàòà.

Äëÿ ïðîâåðêè ðàáîòîñïîñîáíîñòè àãðåãàòà 
íàìè ïðîâåäåíû ñðàâíèòåëüíûå èñïûòàíèÿ ïðè 
ðàçáðàñûâàíèè öåìåíòíîé ïûëè ñ ñåðèéíûì è 
ýêñïåðèìåíòàëüíûì öåíòðîáåæíûì ðàáî÷èì 
îðãàíîì íà òðåõ ñêîðîñòÿõ äâèæåíèÿ àãðåãàòà: 
2,5, 3,5 è 4,5 êì/÷ (ðèñ. 3).

Ïðîâåäåííûå îïûòû ïîêàçàëè, ÷òî ìîù-
íîñòü, íåîáõîäèìàÿ äëÿ ïðèâîäà òðàíñïîðòåðà 
è ðàçáðàñûâàþùåãî ìåõàíèçìà, ðàâíà 4,9 ë. ñ., 
à íîðìà ðàçáðàñûâàíèÿ ïûëåâèäíîé ìàññû 
ñèëüíî çàâèñèò îò ñòåïåíè çàïîëíåíèÿ êóçîâà. 
Ïðè ïîëîâèííîì çàïîëíåíèè êóçîâà íàèáîëü-
øàÿ íîðìà ñîñòàâëÿëà 6 ò/ãà, ïðè ïîëíîì çà-
ïîëíåíèè – 8 ò/ãà.

Íåðàâíîìåðíîñòü ðàñïðåäåëåíèÿ ïûëåâèä-
íîé ìàññû ïî øèðèíå çàõâàòà â çàâèñèìîñòè îò 
ðàáî÷èõ ñêîðîñòåé, çíà÷åíèÿ êîòîðûõ óêàçàíû 
âûøå, èçìåíÿëàñü â ïðåäåëàõ 15–30 %; ïðè ýòîì 
íàèìåíüøàÿ íåðàâíîìåðíîñòü (15 %), êàê ïðè 
ìàêñèìàëüíûõ, òàê è ïðè ìèíèìàëüíûõ çíà÷å-
íèÿõ ïîäà÷, ïîëó÷åíà ïðè ñêîðîñòè äâèæåíèÿ 
àãðåãàòà 4,5 êì/÷, à íàèáîëüøàÿ (30 %) – ïðè òåõ 
æå ïîäà÷àõ è ñðåäíåé ñêîðîñòè 2,5 êì/÷. Òàêèì 
îáðàçîì, ìîæíî ñäåëàòü âûâîä î òîì, ÷òî íå-
ðàâíîìåðíîñòü ðàñïðåäåëåíèÿ öåìåíòíîé 
ïû ëè ïî øèðèíå çàõâàòà â çíà÷èòåëüíîé ìåðå 
çàâèñèò îò ñêîðîñòè äâèæåíèÿ àãðåãàòà.

Îïðåäåëåíî, ÷òî ñ ïîâûøåíèåì ñêîðîñòè 
äâèæåíèÿ ïðè ìàêñèìàëüíîé ïîäà÷å èìååò 
ìåñòî óâåëè÷åíèå íîðìû âíåñåíèÿ, êîòîðîå 
îáúÿñíÿåòñÿ óâåëè÷åíèåì âèáðàöèé, ñîçäàþ-
ùèõ áëàãîïðèÿòíûå óñëîâèÿ äëÿ ïîñòóïëåíèÿ 
ìàòåðèàëà èç êóçîâà ìàøèíû. 

Êàê ïîêàçàëè èññëåäîâàíèÿ, öåíòðîáåæ-
íûé äèñêîâûé ðàáî÷èé îðãàí ìîæåò ïðèìå-
íÿòüñÿ íå òîëüêî äëÿ âíåñåíèÿ ìèíåðàëüíûõ 
è ñëàáîïûëÿùèõñÿ, à òàêæå è äëÿ ïûëÿùèõñÿ 

èçâåñòêîâûõ óäîáðåíèé. Æåëàòåëüíî òîëüêî 
èñïîëüçîâàíèå äëÿ ýòèõ öåëåé ñïåöèàëüíî îáî-
ðóäîâàííîãî ðàáî÷åãî îðãàíà, ñî÷åòàþùåãî ìå-
õàíè÷åñêîå è ïíåâìàòè÷åñêîå âîçäåéñòâèå íà 
÷àñòèöû óäîáðåíèé â ïðîöåññå èõ âíåñåíèÿ.

 Çàêëþ÷åíèå
Ðàçáðàñûâàíèå öåìåíòíîé ïûëè ìîæíî ìå-

õàíèçèðîâàòü ïðè ïîìîùè àãðåãàòà, êîòîðûé 
îáúåäèíÿåò êîëåñíûé òðàêòîð è äâóõäèñêîâûé 
ðàçáðàñûâàòåëü, îáîðóäîâàííûé ýêñïåðèìåí-
òàëüíûì öåíòðîáåæíûì ðàáî÷èì îðãàíîì.

Îäíàêî, êàê ïîêàçàëè èññëåäîâàíèÿ, òîëüêî 
øèðîêèå ïðîèçâîäñòâåííûå èñïûòàíèÿ ïîìî-
ãóò âûÿâèòü äîñòîèíñòâà è íåäîñòàòêè ïîäîá-
íîãî ñïîñîáà, íà îñíîâå êîòîðûõ áóäóò äàíû 
ðåêîìåíäàöèè ïî åãî âíåäðåíèþ.
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