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Ïðîöåññ ðàáîòû äîæäåâàëüíûõ ìàøèí ñîïðîâîæäàåòñÿ îáðàçîâàíèåì êîëåè õîäîâûìè òåëåæêàìè, ïðèâîäÿ-
ùåé ê âîçðàñòàíèþ ñîïðîòèâëåíèÿ ïåðåäâèæåíèþ êîëåñ è êî ìíîãèì íåãàòèâíûì ïîñëåäñòâèÿì: ïåðåïîëèâó 
îðîøàåìûõ ïëîùàäåé, ïîâûøåíèþ çàòðà÷åííîé ýíåðãèè íà ïåðåäâèæåíèå, ïîâûøåíèþ óïëîòíåíèÿ ïî÷âû è 
ò.ï. Ãëóáèíà êîëåè è ñîïðîòèâëåíèå ïåðåäâèæåíèþ êîëåñ çàâèñÿò îò ìíîãèõ ïàðàìåòðîâ: âëàæíîñòè ïî÷âû, 
ðåæèìà ïîëèâà, íåñóùåé ñïîñîáíîñòè ïî÷âû, ãåîìåòðè÷åñêèõ ïàðàìåòðîâ êîëåñà è ò.ä. Íî íàèáîëüøå âëèÿíèå 
îêàçûâàþò íàãðóçêà, ïðèõîäÿùàÿñÿ íà îñü êîëåñà, è äàâëåíèå âîçäóõà â øèíàõ.
Ïðåäñòàâëåíû ðåçóëüòàòû ëàáîðàòîðíûõ èññëåäîâàíèé óñòàíîâîê, èìèòèðóþùèõ õîäîâûå òåëåæêè äîæäåâàëü-
íûõ ìàøèí, êîòîðûå ïîêàçàëè, ÷òî ïðè ïîääåðæàíèè ïîñòîÿííîãî äàâëåíèÿ âîçäóõà â øèíàõ ïîâûøåíèå íà-
ãðóçêè íà îñü ïíåâìàòè÷åñêîãî êîëåñà ñ 0,1 äî 1,0 êÍ ïðèâîäèò ê óâåëè÷åíèþ ãëóáèíû êîëåè äî 4 ñì, à òàêæå 
ëèíåéíîìó ðîñòó ñîïðîòèâëåíèÿ ïåðåäâèæåíèþ êîëåñà. Ñ óâåëè÷åíèåì äàâëåíèÿ, ñîçäàâàåìîãî ïíåâìàòè÷å-
ñêèì êîëåñîì, óâåëè÷èâàåòñÿ îñòàòî÷íàÿ äåôîðìàöèÿ, ãëóáèíà êîëåè è, ñëåäîâàòåëüíî, âîçðàñòàåò ñîïðîòèâ-
ëåíèå ïåðåäâèæåíèþ ïíåâìàòè÷åñêîãî êîëåñà. Ãëóáèíà êîëåè ïîâûøàåòñÿ íà 20 % ïðè ïîâûøåíèè äàâëåíèÿ 
âîçäóõà â øèíàõ ñ 0,5 äî 1,0 ÌÏà. Ïðè ïîñòîÿííîé íàãðóçêå, ïðèõîäÿùåéñÿ íà îñü êîëåñà, ñîïðîòèâëåíèå 
ïåðåäâèæåíèþ ïíåâìàòè÷åñêîãî êîëåñà âîçðàñòàåò â ñðåäíåì 25 % ïðè ïîâûøåíèè äàâëåíèÿ âîçäóõà â øèíàõ 
ñ 0,5 äî 1,6 ÌÏà.
Îïòèìèçàöèÿ õîäîâûõ ñèñòåì, ñîîòíîøåíèÿ íàãðóçêè, ïðèõîäÿùåéñÿ íà îñü êîëåñà, ãåîìåòðè÷åñêèõ ïàðàìå-
òðîâ è õàðàêòåðèñòèê, à òàêæå äàâëåíèÿ âîçäóõà â øèíàõ ÿâëÿåòñÿ àêòóàëüíîé çàäà÷åé.
Êëþ÷åâûå ñëîâà: íàãðóçêà, äàâëåíèå âîçäóõà, ñîïðîòèâëåíèå, êîëåñî, êîëåÿ, äîæäåâàëüíàÿ ìàøèíà.
Äëÿ öèòèðîâàíèÿ: Æóðàâëåâà Ë.À., Òõóàí Í.Â. Ôàêòîðû, âëèÿþùèå íà èçìåíåíèå ñîïðîòèâëåíèÿ ïåðåäâè-
æåíèþ êîëåñ è ãëóáèíó êîëåè øèðîêîçàõâàòíûõ äîæäåâàëüíûõ ìàøèí // Òðàêòîðû è ñåëüõîçìàøèíû. 2020. 
№ 6. Ñ. 67–71. DOI: 10.31992/0321-4443-2020-6-67-71.

The operation of sprinkler machines is accompanied by the formation of a track with undercarriages, leading to an in-
crease in resistance to wheel movement and leading to many negative consequences: over-watering of irrigated areas, an 
increase in energy expended on movement, an increase in soil compaction, etc. The depth of the track and the resistance 
to wheel movement depend on many parameters: soil moisture, irrigation mode, soil bearing capacity, wheel geometry, 
etc. But the greatest influence is exerted by the load on the wheel axle and the air pressure in the tires.
The article presents the results of laboratory studies of installations that simulate the undercarriage of sprinkler ma-
chines, which showed that while maintaining a constant air pressure in the tires, an increase in the axle load of the 
pneumatic wheel from 0,1 to 1.0 kN leads to an increase in the track depth to 4 cm, and also a linear increase in the 
resistance to wheel movement. With an increase in the pressure generated by the pneumatic wheel, the permanent 
deformation, the depth of the track, and, consequently, the resistance to movement of the pneumatic wheel increases. 
The track depth increases by 20 % with an increase in tire pressure from 0,5 to 1,0 MPa. With a constant load on the 
axle of the wheel, the resistance to movement of the pneumatic wheel increases on average by 25 % when the air 
pressure in the tires rises from 0,5 to 1,6 MPa.
Optimization of running systems, the ratio of the load on the axle of the wheel, geometrical parameters and charac-
teristics, as well as the air pressure in the tires is an urgent task.
Keywords: load, air pressure, resistance, wheel, track, sprinkler.
Cite as: L.A. Zhuravleva, N.V. Tkhuan Factors affecting the change in wheel resistance and track depth of wide-grip 
sprinkler machines. Traktory i sel’khozmashiny. 2020. No 6, pp. 67–71 (in Russ.). DOI: 10.31992/0321-4443-2020-
6-67-71.
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Ââåäåíèå
Â ïðîöåññå âçàèìîäåéñòâèÿ äâèæèòåëåé äâè-

ãàòåëüíûõ ìàøèí (ÄÌ) ñ ïî÷âîé îáðàçóåòñÿ 
êîëåÿ, âî ìíîãîì îïðåäåëÿþùàÿ ñîïðîòèâëåíèå 
ïåðåäâèæåíèÿ êîëåñ, âëèÿÿ íà äâèæåíèå ÄÌ 
è êà÷åñòâî ïðîöåññà ïîëèâà. 

Îñíîâíûìè ôàêòîðàìè, îò êîòîðûõ çàâèñèò 
ñîïðîòèâëåíèå ïåðåäâèæåíèþ êîëåñ è ãëóáèíà 
êîëåè øèðîêîçàõâàòíûõ ÄÌ, ÿâëÿþòñÿ âëàæ-
íîñòü ïî÷âû, íåñóùàÿ ñïîñîáíîñòü, íàãðóçêà, 
ïðèõîäÿùàÿñÿ íà îñü êîëåñà è äàâëåíèå âîçäó-
õà â øèíàõ.

Êàê ïîêàçûâàåò ïðàêòèêà, äëÿ óìåíüøåíèÿ 
ãëóáèíû êîëåè è ñîïðîòèâëåíèÿ ïåðåäâèæå-
íèþ êîëåñà íåîáõîäèìî óìåíüøèòü íàãðóçêó, 
ïðèõîäÿùóþñÿ íà îñü êîëåñà, è äàâëåíèå âîç-
äóõà â øèíàõ [1–6]. Ìèíèìàëüíîå çíà÷åíèå íà-
ãðóçêè, ïðèõîäÿùåéñÿ íà îñü êîëåñà, ñîñòàâëÿ-
åò 0,01 êÍ, à ìèíèìàëüíîå çíà÷åíèå äàâëåíèÿ 
âîçäóõà â øèíàõ – 0,05 ÌÏà.

 Öåëü èññëåäîâàíèé
Âûÿâëåíèå âëèÿíèÿ íàãðóçêè íà êîëåñî 

è äàâëåíèÿ âîçäóõà â øèíàõ íà èçìåíåíèå ñî-
ïðîòèâëåíèÿ ïåðåäâèæåíèþ êîëåñ è ãëóáèíó 
êîëåè øèðîêîçàõâàòíûõ ÄÌ.

Ìàòåðèàëû è ìåòîäû
Òåîðåòè÷åñêèå èññëåäîâàíèÿ
Âîçìîæíîñòü äâèæåíèÿ ÄÌ îïðåäåëÿåòñÿ 

èçâåñòíûì êðèòåðèåì ïðîõîäèìîñòè [7, 8]: 

 C( )f N i   Ï , (1)

ãäå 
C
 – êîýôôèöèåíò ñöåïëåíèÿ; f – êîýôôè-

öèåíò ñîïðîòèâëåíèÿ êà÷åíèþ; N – ÷èñëî òåëå-
æåê ÄÌ; i − âåëè÷èíà óêëîíà.

Ïðè êà÷åíèè êîëåñà ïî ñìèíàåìîé ïî÷âå 
ïåðåäàâàåìûé êðóòÿùèé ìîìåíò Ì

ÊÐ
 îïðåäåëÿ-

åòñÿ çàâèñèìîñòüþ (ðèñ. 1):

 
'M k ÊÐ ñð . (2)

À íàèáîëüøàÿ ñèëà ñöåïëåíèÿ Ð
ÑÖ

 âåäóùåãî 
êîëåñà ñ ïî÷âîé:

 
'P r k ÑÖ Ê ñð , (3  )

ãäå r
Ê
 − ðàäèóñ êîëåñà; 

cð
 – óäåëüíîå ñîïðî-

òèâëåíèå ñðåçó ïî÷âîçàöåïàìè êîëåñà; 'k  − 
ìîìåíò ñîïðîòèâëåíèÿ (ñòàòè÷åñêèé ìîìåíò 
ïîâåðõíîñòè ñðåçà).

Èç ðàâåíñòâà (3) ìîæíî îïðåäåëèòü ìàêñè-
ìàëüíóþ ñèëó ñöåïëåíèÿ:

 
' /P k r ÑÖ ñð Ê . (4)

Óäåëüíîå ñîïðîòèâëåíèå ñðåçó ñîãëàñíî 
óðàâíåíèþ Êóëîíà èìååò âèä:

 2tgq C    ñð óä , (5)

ã  äå  q
óä

 – óäåëüíîå äàâëåíèå êîëåñà íà ïî÷âó; 
tg – óãîë âíóòðåííåãî òðåíèÿ.

Ñîãëàñíî èññëåäîâàíèÿì À.È. Ðÿçàíöåâà, 
â óñëîâèÿõ èñïûòàíèÿ ïî÷â íà âðàùàòåëüíûé 
ñðåç ñ ïîìîùüþ êðûëü÷àòûõ íàêîíå÷íèêîâ ñîá-
ñòâåííûì âåñîì ïî÷âû â ïðåäåëàõ ãëóáèíû ïî-
ãðóæåíèÿ ìîæíî ïðåíåáðå÷ü. Òî åñòü óäåëüíîå 
ñîïðîòèâëåíèå âðàùàòåëüíîìó ñðåçó, îïðåäå-
ëÿåìîìó òàêæå âûðàæåíèåì (5), ñ äîñòàòî÷íîé  
òî÷íîñòüþ ìîæåò áûòü îòîæäåñòâëåíî ñî ñöå-
ïëåíèåì ïî÷âû, êîòîðîå îïðåäåëÿåòñÿ ïî âðà-
ùàòåëüíîìó ìîìåíòó è êîíñòàíòå êðûëü÷àòîãî 
íàêîíå÷íèêà k.

 2 max /C M k . (6)

Ïðè ïîãðóæåíèè êîíè÷åñêîãî íàêîíå÷íèêà 
òåîðåòè÷åñêè äîêàçàíî íàëè÷èå ïðîïîðöèî-
íàëüíîñòè ìåæäó ñöåïëåíèåì ãðóíòà è âåëè÷è-
íîé óäåëüíîãî ñîïðîòèâëåíèÿ ïåíåòðàöèè:

 
2/nR P h Ê , (7)

 2 nC k R , (8)

ãäå k – ôóíêöèÿ ïðîïîðöèîíàëüíîñòè, çàâèñÿ-
ùàÿ îò óãëà ïðè âåðøèíå êîíè÷åñêîãî íàêîíå÷-
íèêà è óãëà âíóòðåííåãî òðåíèÿ. 

Ñðåç ïî÷âû ïðè äâèæåíèè êîëåñà ïðîèñ-
õîäèò åå áîêîâûìè êðîìêàìè è çàòûëî÷íîé 
÷àñòüþ ïî÷âîçàöåïîâ. Ñòàòè÷åñêèé ìîìåíò ïî-
âåðõíîñòè ñðåçà îïðåäåëÿåòñÿ ñëåäóþùèì âû-
ðàæåíèåì:

 

2 2
' 1 1

2 3 n

D H D D D Dk b
D

  
   Ê Ê Ê Ê Ê

Ê

, (9)

 Ðèñ. 1. Ñõåìà êà÷åíèÿ êîëåñíûõ ñèñòåì ÄÌ

Fig. 1. Rolling scheme of wheel systems of SM
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ãäå  D
Ê
 – äèàìåòð êîëåñà; H − ãëóáèíà êîëåè; 

D
Ê1

 – äèàìåòð îêðóæíîñòè ïî âåðøèíàì ïî÷âî-
çàöåïîâ; b

n
 – øèðèíà ïî÷âîçàöåïà.

Êàê âèäíî èç ôîðìóëû, ïëîùàäü ïîâåðõíî-
ñòè ñðåçà çàâèñèò îò ãëóáèíû êîëåè è ðàçìåðîâ 
ïî÷âîçàöåïîâ.

Ïðèìåíèòåëüíî ê õîäîâîé ñèñòåìå äâóõêî-
ëåñíûõ òåëåæåê ÄÌ, êîãäà çàäíåå êîëåñî äâè-
æåòñÿ ïî ñëåäó ïåðåäíåãî, P

ÑÖ
 ñ ó÷åòîì ôîðìó-

ëû (4) îïðåäåëÿåòñÿ ïî ôîðìóëå:

 

 
   

1 1 2 22

2 2
1 1

3

3 ,n

D
P H H

D

D D D D b

      

    

Ê
ÑÖ ÑÐ ÑÐ

Ê

Ê Ê Ê Ê  

(10)

ãäå 
ÑÐ1

, 
ÑÐ2

 − ñîîòâåòñòâåííî óäåëüíûå ñîïðî-
òèâëåíèÿ ïî÷âû ñðåçó äî è ïîñëå ïðîõîäà ïå-
ðåäíåãî êîëåñà; 1H  , 2H   – ñîîòâåòñòâåííî ãëó-
áèíà êîëåè ïîñëå ïðîõîäà ïåðåäíåãî è çàäíåãî 
êîëåñà.

Ñ öåëüþ óìåíüøåíèÿ íàãðóçêè, ïðèõîäÿ-
ùåéñÿ íà îñè êîëåñ, áûëî ðåøåíî èñïîëüçîâàòü 
òðåõêîëåñíóþ õîäîâóþ ñèñòåìó, â êîòîðîé òðè 
êîëåñà ðàñïîëàãàþòñÿ äðóã çà äðóãîì, – òàê íà-
çûâàåìàÿ òàíäåìíàÿ ñõåìà ðàññòàíîâêè (ðèñ. 2).

Ñèëà ñöåïëåíèÿ òàêîé õîäîâîé ñèñòåìû 
îïðåäåëÿåòñÿ ñëåäóþùåé ôîðìóëîé:

 
 

1 1 2 2 3 32

2 2
1 1

3

( ) 3 ,n

D
P H H H

D
D D D D b

         

    

Ê
ÑÖ ÑÐ ÑÐ ÑÐ

Ê

Ê Ê Ê Ê

 

(12)

ãäå 
ÑÐ3

 − óäåëüíîå ñîïðîòèâëåíèÿ ïî÷âû ñðåçó 
ïîñëå ïðîõîäà âòîðîãî êîëåñà; 3H   − ãëóáèíà 
êîëåè ïîñëå ïðîõîäà òðåòüåãî êîëåñà.

Ñîïðîòèâëåíèå êà÷åíèþ P
f
 c ó÷åòîì èçâåñò-

íûõ ïîëîæåíèé [7] îïðåäåëÿåòñÿ ïî âûðàæå-
íèþ äëÿ äâóõêîëåñíîé òåëåæêè:

 

3
1 2

3
1 2

0,88f

P PGP
BD P P


  ÄÏÏ ÄÏÏÊ

Ê ÄÏÏ ÄÏÏ

, (13)
 

ãäå G
Ê
 − íàãðóçêà íà êîëåñî; Â − øèðèíà ïðîôè-

ëÿ êîëåñà; Ð
ÄÏÏ1

, Ð
ÄÏÏ2

 − íåñóùàÿ ñïîñîáíîñòü 
ïî÷âû äî è ïîñëå ïðîõîäà ïåðåäíåãî êîëåñà.

Ìåòîäèêà èññëåäîâàíèé
Äëÿ äîñòèæåíèÿ ïîñòàâëåííîé öåëè èñ-

ñëåäîâàíèÿ – âûÿâèòü âëèÿíèå íàãðóçêè, ïðè-
õîäÿùåéñÿ íà îñè êîëåñà, è äàâëåíèÿ âîçäóõà 
â øèíàõ íà ñîïðîòèâëåíèå ïåðåäâèæåíèþ êîëåñ 

è ãëóáèíó îñòàâëåííîé êîëåè áûëè ïðîâåäåíû 
ëàáîðàòîðíûå ýêñïåðèìåíòû – (ðèñ. 2, 3).

Ðèñ. 2. Òåëåæêè, èñï îëüçóåìûå â ýêñïåðèìåíòàõ

Fig. 2. Undercarriages used in experiments

Ðèñ. 3. Ëàá îðàòîðíîå îáîðóäîâàíèå 
äëÿ ïðîâåäåíèÿ ýêñïåðèìåíòîâ

Fig. 3. Laboratory equipment 
for conducting experiments

Äëÿ îïðåäåëåíèÿ ñèë, êîòîðûå äåéñòâóþò 
ñî ñòîðîíû ãðóíòà íà êîëåñà â òðåõ ïëîñêî-
ñòÿõ èñïîëüçîâàëñÿ òåíçîìåòðè÷åñêèé èçìå-
ðèòåëüíûé êîìïëåêñ MIC-018 ñ ïðîãðàìì-
íûìè ïðîäóêòàìè Recorder äëÿ ðåãèñòðàöèè 
ñèë è WinÏÎÑ äëÿ îáðàáîòêè ïîëó÷åííîãî 
ñèãíàëà. 

Äëÿ èìèòàöèè õîäîâîé òåëåæêè ÄÌ áûëà 
ðàçðàáîòàíà êîíñòðóêöèÿ, ïðåäñòàâëåííàÿ 
íà ðèñ. 3, ïîçâîëÿþùàÿ êðåïèòü ê íåé ïíåâìàòè-
÷åñêèå è æåñòêèå øèíû ñ ðàçíûìè äèàìåòðàìè. 

Â ïðîöåññå ïðîâåäåíèÿ ëàáîðàòîðíûõ ýêñ-
ïåðèìåíòîâ îïðåäåëÿëèñü: äàâëåíèå â ïÿòíå 
êîíòàêòà êîëåñà ñ ïî÷âîé, ïëîòíîñòü è òâåð-
äîñòü ïî÷âû, ìàêðîàãðåãàòíûé ñîñòàâ. Ïîñëå 
êàæäîãî ïðîõîäà õîäîâîé òåëåæêè îïðåäåëÿ-
ëèñü ïàðàìåòðû êîëåè. Íàãðóæåíèå ïðîèçâîäè-
ëîñü ñ ó÷åòîì êîýôôèöèåíòà ïåðåðàñ÷åòà 8,8.

Ðåçóëüòàòû è îáñóæäåíèå
Èç ïîëó÷åííûõ ðåçóëüòàòîâ ýêñïåðè-

ìåíòàëüíûõ èññëåäîâàíèé ìîæíî âèäåòü, 
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÷òî ïðè ïîääåðæàíèè ïîñòîÿííîãî äàâëåíèÿ 
âîçäóõà â øèíàõ ïîâûøåíèå íàãðóçêè íà îñü 
ïíåâìàòè÷åñêîãî êîëåñà ñ 0,1 äî 1,0 êÍ ïðè-
âîäèò ê óâåëè÷åíèþ ãëóáèíû êîëåè äî 4 ñì, 
à òàêæå ëèíåéíîìó ðîñòó ñîïðîòèâëåíèÿ ïåðå-
äâèæåíèþ êîëåñà (ðèñ. 4). 

Ñîïðîòèâëåíèå ïåðåäâèæåíèþ ïíåâìàòè-
÷åñêîãî êîëåñà äîñòèãàåò ìàêñèìàëüíîãî çíà-
÷åíèÿ – 0,07 êÍ. Ãëóáèíà êîëåè ïîñëå êàæäîãî 
ïðîõîäà óâåëè÷èâàåòñÿ ïî ëèíåéíîìó çàêîíó.

Ãëóáèíà êîëåè ïîâûøàåòñÿ íà 20 % ïðè ïî-
âûøåíèè äàâëåíèÿ âîçäóõà â øèíàõ ñ 0,5 
äî 1,0 ÌÏà (ðèñ. 5). Ïðè äàëüíåéøåì ïîâûøå-
íèè äàâëåíèÿ ñ 1,0 äî 1,6 ÌÏà ãëóáèíà êîëåè 
ðåçêî âîçðàñòàåò, äîñòèãàÿ ìàêñèìàëüíîãî çíà-
÷åíèÿ 30 %. 

Ñ óâåëè÷åíèåì äàâëåíèÿ, ñîçäàâàåìîãî 
ïíåâìàòè÷åñêèì êîëåñîì, óâåëè÷èâàåòñÿ îñòà-
òî÷íàÿ äåôîðìàöèÿ, ãëóáèíà êîëåè è, ñëåäîâà-
òåëüíî, âîçðàñòàåò ñîïðîòèâëåíèå ïåðåäâèæå-
íèþ ïíåâìàòè÷åñêîãî êîëåñà. 

Àíàëîãè÷íàÿ òåíäåíöèÿ áûëà çàôèêñèðîâà-
íà â ïðîöåññå èññëåäîâàíèÿ âëèÿíèÿ äàâëåíèÿ 
âîçäóõà â øèíàõ íà ñîïðîòèâëåíèå ïåðåäâè-
æåíèþ êîëåñ. Ñîïðîòèâëåíèå ïåðåäâèæåíèþ 
ïíåâìàòè÷åñêîãî êîëåñà âîçðàñòàåò â ñðåä-
íåì íà 25 % ïðè ïîâûøåíèè äàâëåíèÿ âîçäó-
õà â øèíàõ ñ 0,5 äî 1,6 ÌÏà, è ïðè äàâëåíèè 

â øèíàõ, ðàâíîì 1,6 ÌÏà, ñîïðîòèâëåíèå äî-
ñòèãàåò ìàêñèìàëüíîãî çíà÷åíèÿ.

Ïîäîáíûå ïðîöåññû îáúÿñíÿåòñÿ òåì, 
÷òî â ïÿòíå êîíòàêòà ïíåâìàòè÷åñêîãî êîëåñà 
ñ ïî÷âîé ïðè ïîâûøåíèè íàãðóçêè íà êîëåñå 
êîíòàêòíûå íîðìàëüíûå äàâëåíèÿ âîçðàñòàþò. 
Ïî÷âà ïðîäîëæàåò äåôîðìèðîâàòüñÿ äî òåõ 
ïîð, ïîêà âåëè÷èíà íîðìàëüíûõ äàâëåíèé 
áîëüøå ñîïðîòèâëåíèÿ ñæàòèþ ïî÷âû.

Ïðè ñíèæåíèè äàâëåíèÿ âîçäóõà â øèíàõ 
êîëåñ âîçðàñòàåò ïëîùàäü êîíòàêòà ïíåâìàòè-
÷åñêèõ êîëåñ ñ ïî÷âîé, âñëåäñòâèå ÷åãî óìåíü-
øàåòñÿ ãëóáèíà êîëåè. 

Çàêëþ÷åíèå
Ãëóáèíà êîëåè è ñîïðîòèâëåíèå ïåðåäâè-

æåíèþ êîëåñ âî ìíîãîì îïðåäåëÿþò óñòîé÷è-
âîñòü è ýíåðãîåìêîñòü ïðîöåññà ïåðåäâèæåíèÿ 
äîæäåâàëüíûõ ìàøèí, ñîáëþäåíèå òåõíîëîãèé 
è ðåæèìà, à ñîîòâåòñòâåííî è êà÷åñòâî ïîëèâà.

Ïðîâåäåííûå èññëåäîâàíèÿ ïîçâîëèëè âû-
ÿâèòü âëèÿíèå íàãðóçêè, ïðèõîäÿùåéñÿ íà îñü 
õîäîâûõ ñèñòåì äîæäåâàëüíûõ ìàøèíû, è äàâ-
ëåíèÿ âîçäóõà â øèíàõ. Îò ïðàâèëüíîãî, îïòè-
ìàëüíîãî âûáîðà ïàðàìåòðîâ õîäîâûõ ñèñòåì 
çàâèñèò ýôôåêòèâíîñòü ðàáîòû ìàøèí â öåëîì, 
è âåñüìà àêòóàëüíûì ÿâëÿþòñÿ äàëüíåéøèå èñ-
ñëåäîâàíèÿ è ðàçðàáîòêè â ýòîì íàïðàâëåíèè. 

Ðèñ. 5. Âëè ÿíèå äàâëåíèÿ âîçäóõà â øèíå 
íà èçìåíåíèå ñîïðîòèâëåíèÿ ïåðåäâèæåíèþ êîëåñ 

è ãëóáèíó êîëåè ïðè ïîñòîÿííîé íàãðóçêå 
íà îñè êîëåñà, ðàâíîé 0,6 êÍ

Fig. 5. Influence of air pressure in the tire 
on the change in the resistance to movement 

of the wheels and the depth of the track 
at a constant load on the wheel axles equal to 0,6 kN

Ðèñ. 4. Âëè ÿíèå íàãðóçêè íà îñè ïíåâìàòè÷åñêîãî 
êîëåñà íà èçìåíåíèå ãëóáèíû êîëåè è ñîïðîòèâëåíèå 

ïåðåäâèæåíèþ êîëåñ ïðè ïîñòîÿííîì äàâëåíèè 
âîçäóõà â øèíå 1,0 ÌÏà

Fig. 4. Influence of the load on the axles 
of a pneumatic wheel on the change in the depth 
of the track and resistance to wheel movement 

at a constant air pressure in the tire of 1,0 MPa
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