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Ãëàâíûìè ôàêòîðàìè, âëèÿþùèìè íà ïðîäóêòèâíûé ïîòåíöèàë æèâîòíûõ, ÿâëÿþòñÿ ñòðóêòóðà êîðìîâîé áàçû 
õîçÿéñòâ, êà÷åñòâî êîðìîâ è ñïîñîáû èõ ñêàðìëèâàíèÿ. Èçâåñòíî, ÷òî êîíöêîðìà ÿâëÿþòñÿ âàæíûì êîìïî­
íåíòîì â ðàöèîíå æèâîòíûõ è ñïîñîáñòâóþò áîëüøåìó ïðîÿâëåíèþ èõ ïðîäóêòèâíîãî ïîòåíöèàëà. Äëÿ èç­
ìåëü÷åíèÿ çåðíà â æèâîòíîâîäñòâå ïðèìåíÿþò äðîáèëêè ñ ðàçëè÷íûìè ðàáî÷èìè îðãàíàìè. Íàèáîëüøåå ðàñ­
ïðîñòðàíåíèå ïîëó÷èëè ìîëîòêîâûå äðîáèëêè çåðíà. Ýòî ñâÿçàíî ñ ïðîñòîòîé èõ êîíñòðóêöèè è îòíîñèòåëüíî 
âûñîêèì ðåñóðñîì ðàáî÷èõ îðãàíîâ. Â íàñòîÿùåå âðåìÿ äëÿ ñåëüõîçïðîèçâîäèòåëåé áîëüøîé èíòåðåñ ïðåä­
ñòàâëÿþò ìàëîãàáàðèòíûå êîìáèêîðìîâûå çàâîäû è àãðåãàòû, â ñîñòàâ êîòîðûõ âõîäÿò äðîáèëêè çåðíà ñ âåí­
òèëÿòîðîì. 
Îäíàêî íàðÿäó ñ î÷åâèäíûìè ïðåèìóùåñòâàìè ìîëîòêîâûå äðîáèëêè, êàê ñ ïðèíóäèòåëüíîé ïîäà÷åé ìàòåðè­
àëà, òàê è ñ ïíåâìàòè÷åñêîé, îáëàäàþò ðÿäîì íåäîñòàòêîâ, îäíèì èç êîòîðûõ ÿâëÿåòñÿ ïîâûøåííûé èçíîñ èõ 
ðàáî÷èõ îðãàíîâ – ìîëîòêîâ, ðåøåòà, ëîïàòîê âåíòèëÿòîðà. Íàèáîëüøèé èíòåðåñ ñ òî÷êè çðåíèÿ ñíèæåíèÿ èç­
íîñà ïðåäñòàâëÿþò ëîïàòêè âåíòèëÿòîðà, ïîñêîëüêó, èçìåíÿÿ èõ ôîðìó, ìîæíî ñíèçèòü èëè óâåëè÷èòü èíòåí­
ñèâíîñòü èçíîñà. Êðîìå òîãî, îíè áîëüøå ïîäâåðæåíû èçíîñó, òàê êàê âåñü èçìåëü÷åííûé ìàòåðèàë ïðîõîäèò 
÷åðåç íèõ ñ áîëüøîé ñêîðîñòüþ, â òî âðåìÿ êàê â êàìåðå èçìåëü÷åíèÿ êîëè÷åñòâî çåðíà ðàñïðåäåëÿåòñÿ ìåæäó 
áîëüøèì ÷èñëîì ìîëîòêîâ, à îòíîñèòåëüíàÿ ñêîðîñòü çåðíîâîê â íåé ñíèæàåòñÿ. 
Àíàëèç ïîêàçàë, ÷òî èíòåíñèâíîñòü èçíîñà ðàáî÷èõ ïîâåðõíîñòåé ëîïàòîê âåíòèëÿòîðà çàâèñèò îò êîýôôèöè­
åíòà òðåíèÿ çåðíîâêè î ëîïàòêó, óãëà íàêëîíà ëîïàòêè ê ðàäèóñó äèñêà ðîòîðà, à íàèáîëüøåå âëèÿíèå íà ñèëó 
òðåíèÿ îêàçûâàåò îêðóæíàÿ ñêîðîñòü ëîïàòîê. Äëÿ óâåëè÷åíèÿ ñðîêà ñëóæáû ëîïàòîê è ñíèæåíèÿ èíòåíñèâ­
íîñòè èõ èçíîñà íåîáõîäèìî âûáðàòü ïðàâèëüíóþ ôîðìó ñ ìèíèìàëüíî âîçìîæíûì ðàäèóñîì êðèâèçíû. Ïðåä­
ëîæåíà ìåòîäèêà, íà îñíîâàíèè êîòîðîé ìîæíî ðàññ÷èòàòü âåëè÷èíó èçíîñà ëîïàòîê âåíòèëÿòîðà ñ ó÷åòîì åãî 
àýðîäèíàìè÷åñêèõ õàðàêòåðèñòèê. 
Êëþ÷åâûå ñëîâà: âåíòèëÿòîð, âîçäóøíûé ïîòîê, çåðíîâêà, èíòåíñèâíîñòü èçíîñà, ëîïàòêà, ñèëà òðåíèÿ, ôóíê­
öèîíàëüíàÿ çàâèñèìîñòü. 

It is scientifically proven that the main factors affecting the productive potential of the animals, are the structure of 
fodder farms, the quality of feed and methods of feeding. It is known that concentrated fodder are an important com­
ponent in the diet of animals and contribute to a stronger manifestation of their productive potential. For grinding 
grain into livestock is usually used crusher with different working bodies. The most widely is spread hammer mill 
grain crusher. This happens due to the simplicity of their construction and relatively high resource of working bodies. 
Currently, for farmers are of great interest the small-sized feed factories and units, which include crusher grain with 
a fan. 
However, along with the obvious advantages of hammer crusher, like with forced feeding of material and with 
pneumatic, have a number of disadvantages, one of which is the increased wear of their working bodies: hammers, 
screens, fan blades. The greatest interest from the point of reducing wear represent fan blades, as changing their 
shape, it is possible to reduce or increase the intensity of wear. In addition, they are more prone to wear, since all 
of the crushed material passes through them with great speed, while in the grinding chamber, the amount of grain 
distributed over a larger number of hammers, and the relative velocity of grains in it decreases. 
The analysis showed that the intensity of wear of working surfaces of the blades of the fan depends on the coefficient 
of friction of grains on the blade, the angle of the blade to the radius of the rotor disc, and the greatest influence on 
friction force has a peripheral speed of the blades. To increase the service life of the blades and reduce the intensity 
of wear and tear it should be choosen the correct form of the smallest possible radius of curvature. The method is 
proposed on the basis of which it is possible to calculate the amount of wear of fan blades, taking into account its 
aerodynamic characteristics. 
Keywords: fan air flow, weevil, the wear of the blade, friction force, functional dependence. 
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Ââåäåíèå 
Íàó÷íî äîêàçàíî, ÷òî ãëàâíûìè ôàêòîðà­

ìè, âëèÿþùèìè íà ïðîäóêòèâíûé ïîòåíöè­
àë æèâîòíûõ, ÿâëÿþòñÿ ñòðóêòóðà êîðìîâîé 
áàçû õîçÿéñòâ, êà÷åñòâî êîðìîâ è ñïîñîáû èõ 
ñêàðìëèâàíèÿ [1–3]. Èçâåñòíî, ÷òî êîíöêîðìà 
ÿâëÿþòñÿ âàæíûì êîìïîíåíòîì â ðàöèîíå æè­
âîòíûõ è ñïîñîáñòâóþò áîëüøåìó ïðîÿâëåíèþ 
èõ ïðîäóêòèâíîãî ïîòåíöèàëà [4, 5]. Äëÿ èç­
ìåëü÷åíèÿ çåðíà â æèâîòíîâîäñòâå ïðèìåíÿþò 
äðîáèëêè ñ ðàçëè÷íûìè ðàáî÷èìè îðãàíàìè 
[6–14]. Íàèáîëüøåå ðàñïðîñòðàíåíèå ïîëó÷è­
ëè ìîëîòêîâûå äðîáèëêè çåðíà. Ýòî ñâÿçàíî ñ 
ïðîñòîòîé èõ êîíñòðóêöèè è îòíîñèòåëüíî âû­
ñîêèì ðåñóðñîì ðàáî÷èõ îðãàíîâ. Â íàñòîÿùåå 
âðåìÿ äëÿ ñåëüõîçïðîèçâîäèòåëåé áîëüøîé 
èíòåðåñ ïðåäñòàâëÿþò ìàëîãàáàðèòíûå êîìáè­
êîðìîâûå çàâîäû è àãðåãàòû, â ñîñòàâ êîòîðûõ 
âõîäÿò äðîáèëêè çåðíà ñ âåíòèëÿòîðîì [15, 16]. 

Îäíàêî íàðÿäó ñ î÷åâèäíûìè ïðåèìóùå­
ñòâàìè ìîëîòêîâûå äðîáèëêè, êàê ñ ïðèíóäè­
òåëüíîé ïîäà÷åé ìàòåðèàëà, òàê è ñ ïíåâìàòè­
÷åñêîé, îáëàäàþò ðÿäîì íåäîñòàòêîâ, îäíèì 
èç êîòîðûõ ÿâëÿåòñÿ ïîâûøåííûé èçíîñ èõ 
ðàáî÷èõ îðãàíîâ – ìîëîòêîâ, ðåøåòà, ëîïàòîê 
âåíòèëÿòîðà. Íàèáîëüøèé èíòåðåñ ñ òî÷êè 
çðåíèÿ ñíèæåíèÿ èçíîñà ïðåäñòàâëÿþò ëîïàò­
êè âåíòèëÿòîðà, ïîñêîëüêó, èçìåíÿÿ èõ ôîðìó, 
ìîæíî ñíèçèòü èëè óâåëè÷èòü èíòåíñèâíîñòü 
èçíîñà. Êðîìå òîãî, îíè áîëüøå ïîäâåðæåíû 
èçíîñó, òàê êàê âåñü èçìåëü÷åííûé ìàòåðèàë 

ïðîõîäèò ÷åðåç íèõ ñ áîëüøîé ñêîðîñòüþ, â òî 
âðåìÿ êàê â êàìåðå èçìåëü÷åíèÿ êîëè÷åñòâî 
çåðíà ðàñïðåäåëÿåòñÿ ìåæäó áîëüøèì ÷èñëîì 
ìîëîòêîâ, à îòíîñèòåëüíàÿ ñêîðîñòü çåðíîâîê â 
íåé ñíèæàåòñÿ. 

Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ ðàçðàáîòêà 
ìåòîäèêè ðàñ÷åòà èçíîñà ëîïàòîê âåíòèëÿ­
òîðà ñ ó÷åòîì åãî àýðîäèíàìè÷åñêèõ õàðàêòå­
ðèñòèê. 

Ìàòåðèàëû è ìåòîäû 
Ïðè îïðåäåëåíèè âåëè÷èíû èçíîñà ëîïà­

òîê âåíòèëÿòîðà íåîáõîäèìî ïîëó÷èòü ïîëå 
ñêîðîñòåé â êàìåðå âåíòèëÿòîðà. Ðàññìîòðèì 
ìåòîäèêó íà ïðèìåðå äðîáèëêè çåðíà ñ ðîòî­
ðîì-âåíòèëÿòîðîì [15], ðàçðàáîòàííîé â Íèæå­
ãîðîäñêîì ãîñóäàðñòâåííîì èíæåíåðíî-ýêîíî­
ìè÷åñêîì óíèâåðñèòåòå. Äëÿ ïîñòðîåíèÿ ïîëÿ 
ñêîðîñòåé â êàìåðå âåíòèëÿòîðà íà êðûøêå âû­
ñâåðëèâàþòñÿ îòâåðñòèÿ íà îäèíàêîâîì ðàññòî­
ÿíèè, ðàñïîëîæåííûå â ðàäèàëüíîì ïîëîæåíèè 
÷åðåç îäèíàêîâûé óãîë (ðèñ. 1). Â ðàäèàëüíîì 
è êàñàòåëüíîì íàïðàâëåíèÿõ ñ ïîìîùüþ àíå­
ìîìåòðà çàìåðÿþòñÿ ñêîðîñòè âîçäóõà. Çàìåðû 
ïðîâîäÿò ïî âñåé ãëóáèíå êàìåðû (ðèñ. 2) è âû­
÷èñëÿþò ñðåäíåå çíà÷åíèå. Äëÿ òîãî ÷òîáû ïðè 
ñíÿòèè çàìåðîâ ïî ãëóáèíå êàìåðû íå ïîâðå­
äèòü èçìåðèòåëüíûé ïðèáîð ëîïàòêàìè, â íèõ 
äåëàþò ïðîðåçè (ðèñ. 2). 

Ïîñëå ýòîãî ñòðîÿò ïîëå ñêîðîñòåé è ïîëó­
÷àþò ôóíêöèîíàëüíóþ çàâèñèìîñòü.
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Ðèñ. 1. Îáùèé âèä óñòàíîâêè äëÿ îïðåäåëåíèÿ ïîëåé ñêîðîñòåé (à) 
è ïîëå ñêîðîñòåé âîçäóøíîãî ïîòîêà â êàìåðå äðîáèëêè ñ ðîòîðîì-âåíòèëÿòîðîì (á) 

ISSN 0321-4443 Òðàêòîðû è ñåëüõîçìàøèíû, ¹ 2, 2017 30



 
 

 

  
  

 

 

 
 

 
 

 

 

 
 

 

 

  

Ìåòîäèêà îïðåäåëåíèÿ èçíîñà ëîïàòîê âåíòèëÿòîðà äðîáèëêè çåðíà 

Ðåçóëüòàòû è èõ îáñóæäåíèå 
Èçâåñòíî, ÷òî èçíîñ ïîÿâëÿåòñÿ â ðåçóëüòà­

òå ïðîÿâëåíèÿ ñèë íîðìàëüíîãî äàâëåíèÿ ñî 
ñòîðîíû ïîâåðõíîñòè. Êàê ïîêàçàëè íàáëþäå­
íèÿ, íàèáîëüøåå âëèÿíèå íà ðåñóðñ ðàáî÷èõ 
îðãàíîâ äðîáèëîê çåðíà îêàçûâàåò àáðàçèâíûé 
èçíîñ ðàáî÷èõ ïîâåðõíîñòåé. Èíòåíñèâíîñòü 
èçíîñà çàâèñèò îò ñèëû òðåíèÿ è ñêîðîñòè îò­
íîñèòåëüíîãî äâèæåíèÿ çåðíîâîê. Àíàëèç ñèë, 
äåéñòâóþùèõ íà çåðíîâêó ïðè åå äâèæåíèè 
ïî ëîïàòêå âåíòèëÿòîðà, ïîêàçûâàåò, ÷òî ñèëà 
òðåíèÿ ñêëàäûâàåòñÿ èç íåñêîëüêèõ ñîñòàâëÿ­
þùèõ: öåíòðîáåæíîé ñèëû F

ö
, ñèëû F

m
 òÿæå­

ñòè, ñèëû F
ê
 Êîðèîëèñà. Âñå ïåðå÷èñëåííûå 

ñèëû îïðåäåëÿþòñÿ ïî èçâåñòíûì ôîðìóëàì:

 F
ö
 = fm 2

ë r sin  ; (1) 


Fò  fma  ; (2)

 F
ê
 = 2 fm 

ë 
V

r
, (3) 

ãäå f – êîýôôèöèåíò òðåíèÿ çåðíîâêè o ëîïàòêó 
ðîòîðà; m – ìàññà çåðíîâêè; a  – âåêòîð óñêî­
ðåíèÿ ÷àñòèöû; 

ë 
– îêðóæíàÿ ñêîðîñòü ëîïà­

òîê âåíòèëÿòîðà; r – ðàäèóñ êðèâèçíû ëîïàòîê; 
 – óãîë íàêëîíà ëîïàòêè ê ðàäèóñóäèñêà 
ðîòîðà; V

r 
– ñêîðîñòü îòíîñèòåëüíîãî äâèæå­

íèÿ çåðíîâêè. 
Èç âûðàæåíèé (1)–(3) ñëåäóåò, ÷òî èíòåí­

ñèâíîñòü èçíîñà ðàáî÷èõ ïîâåðõíîñòåé ëî­
ïàòîê âåíòèëÿòîðà çàâèñèò îò êîýôôèöèåíòà 
òðåíèÿ çåðíîâêè î ëîïàòêó, óãëà íàêëîíà ëî­
ïàòêè ê ðàäèóñó äèñêà ðîòîðà, à íàèáîëüøåå 
âëèÿíèå íà ñèëó òðåíèÿ îêàçûâàåò îêðóæíàÿ 
ñêîðîñòü ëîïàòîê. 

Ðèñ. 2. Ìåñòà îïðåäåëåíèÿ ñêîðîñòè âîçäóøíîãî 
ïîòîêà ïî ãëóáèíå êàìåðû: 1 – êîðïóñ; 2 – êðûøêà; 
3 – âñàñûâàþùèé ïàòðóáîê; 4 – ëîïàòêà; 5 – ïàëåö; 

6 – òî÷êè èçìåðåíèé; 7 – ðåøåòî

Ïðîàíàëèçèðîâàâ ôîðìóëó (1), ìîæíî çà­
ìåòèòü, ÷òî ñèëà òðåíèÿ – ýòî ôóíêöèÿ, çà­
âèñÿùàÿ îò òåêóùåãî çíà÷åíèÿ ðàäèóñà r. Ýòî 
çíà÷èò, ÷òî è èíòåíñèâíîñòü èçíîñà ëîïàòîê 
âåíòèëÿòîðà áóäåò âîçðàñòàòü ñ óâåëè÷åíè­
åì ðàäèóñà êðèâèçíû. Äàííîå óòâåðæäåíèå 
õîðîøî äîêàçûâàåòñÿ ïðîâåäåííûìè íàáëþäå­
íèÿìè çà õàðàêòåðîì èçíîñà ëîïàòîê ïðè èç­
ìåëü÷åíèè çåðíà (ðèñ. 3). 
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Ðèñ. 3. Èçíîñ ëîïàòîê âåíòèëÿòîðà ñ ðàçíûìè ðàäèóñàìè êðèâèçíû:  à –  = 40 ìì; á –  = 50 ìì; â –  = 60 ìì 
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Àíàëèç ïîêàçàë, ÷òî íàèáîëüøåìó èçíîñó 
ïîäâåðæåíà ïåðèôåðèéíàÿ ÷àñòü ëîïàòîê, è, 
èñõîäÿ èç ïîëó÷åííîãî ðåçóëüòàòà, ìîæíî ðå­
êîìåíäîâàòü ñ öåëüþ óâåëè÷åíèÿ ñðîêà ñëóæáû 
ëîïàòîê âåíòèëÿòîðà èõ òîëùèíó óâåëè÷èâàòü 
îò öåíòðà ê ïåðèôåðèè ëèáî ïðîâåñòè óïðî÷íå­
íèå ëèøü òåõ ó÷àñòêîâ, êîòîðûå íàèáîëåå ïîä­
âåðæåíû èçíîñó. 

Î.Í. Ìîèñååâ [17, 18], èññëåäóÿ ïðîöåññ 
èçíîñà ìîëîòêîâ, âûâåë ñëåäóþùóþ àíàëèòè­
÷åñêóþ çàâèñèìîñòü, ïîçâîëÿþùóþ îïðåäå­
ëèòü âåëè÷èíó èçíîñà: 

x2 

H x x )zL (x ) H ( , )zL (x )dy  dt ( ,  x x dx,1 0 1 0 2 0 2 0 

x1 (4) 
ãäå õ  òåêóùàÿ êîîðäèíàòà çåðíîâêè; õ

0 
 íà­

÷àëüíàÿ êîîðäèíàòà çåðíîâêè; Í
1 
 äàâëåíèå 

çåðíîâêè íà ìîëîòîê ïðè óäàðå; Í
2 
 äàâëåíèå 

çåðíîâêè íà ìîëîòîê ïðè ñêîëüæåíèè; [õ
1
, õ

2
] 

îòðåçîê, íà êîòîðîì ïðîèñõîäèò âçàèìîäåé­
ñòâèå ìîëîòêà è çåðíîâêè; L

1
(x

0
), L

2
(x

0
) – ðàñ­

ïðåäåëåíèå çåðíîâîê ïðè óäàðå è ñêîëüæåíèè 
ñîîòâåòñòâåííî. 

Èç âûðàæåíèÿ (4) ñëåäóåò, ÷òî ïîìèìî ñèëû 
òðåíèÿ íà âåëè÷èíó èçíîñà âëèÿíèå îêàçûâàåò è 
ðàñïðåäåëåíèå ÷àñòèö ïî ðàáî÷åé ïîâåðõíîñòè. 

Îïðåäåëÿÿ âåëè÷èíó èçíîñà ìîëîòêîâ, â 
ðÿäå ðàáîò [17, 18] ïðåäëàãàåòñÿ ðàññ÷èòàòü îò­
íîñèòåëüíóþ ñêîðîñòü ÷àñòèö ïî âûðàæåíèþ: 



2 

 5
2 

 f T  m  2  x R 3,218 
m   x R  5      ñê  ð  g u  , 

m (5) 
ãäå R – ðàäèóñ ïîäâåñà ìîëîòêà; f(x) – ôîðìà 
óäàðíîé ïîâåðõíîñòè ìîëîòêà; f

ñê
 – êîýôôèöè­

åíò òðåíèÿ ñêîëüæåíèÿ çåðíîâêè ïî ìîëîòêó; 


ð
 – óãëîâàÿ ñêîðîñòü ðîòîðà. 
Îäíàêî äàííàÿ ôîðìóëà ñïðàâåäëèâà â 

ñëó÷àå ïðèíóäèòåëüíîé ïîäà÷è çåðíà. Â 
ñëó÷àå ïîäà÷è çåðíîâîãî âîðîõà çà ñ÷åò ðàçðÿ­
æåíèÿ âåëè÷èíó èçíîñà ëîïàòîê âåíòèëÿòîðà 
íåîáõîäèìî ðàññ÷èòûâàòü, ó÷èòûâàÿ âîçäóø­
íûå ïîòîêè, ñîçäàâàåìûå âåíòèëÿòîðîì. Çäåñü 
íåîáõîäèìî èñïîëüçîâàòü ìåòîäèêó, ïðèìå­
íåííóþ â ðàáîòå Ñ.Þ. Áóëàòîâà, Â.Í. Íå÷àå­
âà, Ï.À. Ñàâèíûõ [19], ïðè ðåøåíèè ÷àñòíîãî 
ñëó÷àÿ âòîðîãî çàêîíà Íüþòîíà: 

  
mW R G,  (6)


ãäå R – àýðîäèíàìè÷åñêîå ñîïðîòèâëåíèå; 
G  – âåñ ÷àñòèöû. 

Ïðè ðåøåíèè ïîñòàâëåííîé ÷àñòíîé çàäà÷è 
îïðåäåëÿåòñÿ âåêòîð îòíîñèòåëüíîé ñêîðîñòè 

çåðíîâêè. Â îáùåì ñëó÷àå îí ðàâåí ðàçíîñòè 
âåêòîðîâ àáñîëþòíîé ñêîðîñòè ÷àñòèöû è ñêî­
ðîñòè âîçäóøíîãî ïîòîêà: 

  
u0 v0 vâ , (7) 


ãäå  – âåêòîð àáñîëþòíîé ñêîðîñòè çåðíîâêè;  v0 

vâ – âåêòîð ñêîðîñòè âîçäóøíîãî ïîòîêà. 
Èíäèâèäóàëüíûé ïîäõîä ê êîíêðåòíîé 

ìîäåëè äðîáèëêè çåðíà ñ âåíòèëÿòîðîì ïðè 
ðåøåíèè ïîñòàâëåííîé çàäà÷è îáåñïå÷èò òî÷­
íîñòü ðàñ÷åòîâ. Â ýòîì ñëó÷àå íåîáõîäèìî 
ïîñòðîèòü ïîëå ñêîðîñòåé âîçäóøíîãî ïîòîêà 
(ðèñ. 1, á) â êàìåðå âåíòèëÿòîðà, êîòîðîå çà­
âèñèò îò àýðîäèíàìè÷åñêèõ õàðàêòåðèñòèê 
âåíòèëÿòîðà. Äàëåå ìåòîäàìè ìàòåìàòè÷åñêî­
ãî àíàëèçà èëè ïëàíèðîâàíèÿ ýêñïåðèìåíòà 
íà îñíîâàíèè ïîëó÷åííûõ ýêñïåðèìåíòàëüíûõ 
äàííûõ âûâîäÿòñÿ ôóíêöèîíàëüíûå çàâèñèìî­
ñòè, õàðàêòåðèçóþùèå èçìåíåíèå êàñàòåëüíîé è 
íîðìàëüíîé ñîñòàâëÿþùåé ñêîðîñòè âîçäóøíî­
ãî ïîòîêà îò ðàäèóñà R è óãëà  (ðèñ. 1, á): 

 f R  ( , );  v  ( , ),  v  f R   (8)â ân 

ãäå R – ðàäèóñ çàìåðà;  – óãîë çàìåðà. 
Òàê, íàïðèìåð, äëÿ äðîáèëêè çåðíà ñ ðîòî­

ðîì-âåíòèëÿòîðîì êàñàòåëüíàÿ è íîðìàëüíàÿ 
ñîñòàâëÿþùèå îïèñûâàþòñÿ âûðàæåíèÿìè [19]: 

v   R218,49 17,34 R 0,12   17,41  â (9) 
3,45 R   2,46 2    ; 

vân  0,66 11,48 R 13,12    
(10) 

2,7 R2 6,51 R   8,07  2 .    

Ïîëó÷èâ íåîáõîäèìûå çàâèñèìîñòè è ïîä­
ñòàâèâ èõ â âûðàæåíèå (7), ðàññ÷èòûâàåòñÿ 
îòíîñèòåëüíàÿ ñêîðîñòü çåðíîâêè, êîòîðàÿ èñ­
ïîëüçóåòñÿ âìåñòî ïðåäëîæåííîãî âûðàæåíèÿ 
(5). 

Òàêèì îáðàçîì ðàññ÷èòûâàåòñÿ âåëè÷èíà 
èçíîñà ëîïàòîê âåíòèëÿòîðà è ïðèíèìàþòñÿ 
ìåðû ê åå ñíèæåíèÿ. 

Âûâîäû 
1. Èíòåíñèâíîñòü èçíîñà ðàáî÷èõ ïîâåðõíî­

ñòåé ëîïàòîê âåíòèëÿòîðà çàâèñèò îò êîýôôè­
öèåíòà òðåíèÿ çåðíîâêè î ëîïàòêó, óãëà íàêëî­
íà ëîïàòêè ê ðàäèóñó äèñêà ðîòîðà. Ïðè ýòîì 
íàèáîëüøåå âëèÿíèå íà ñèëó òðåíèÿ îêàçûâàåò 
îêðóæíàÿ ñêîðîñòü ëîïàòîê. 

2. Äëÿ óâåëè÷åíèÿ ñðîêà ñëóæáû ëîïàòîê è 
ñíèæåíèÿ èíòåíñèâíîñòè èõ èçíîñà íåîáõîäè­
ìî âûáðàòü ïðàâèëüíóþ ôîðìó ñ ìèíèìàëüíî 
âîçìîæíûì ðàäèóñîì êðèâèçíû. 
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