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ÊËÈÍÎÐÅÌÅÍÍÛÅ ÏÅÐÅÄÀ×È 
ÑÅËÜÑÊÎÕÎÇßÉÑÒÂÅÍÍÛÕ ÌÀØÈÍ 

V-BELT TRANSMISSIONS OF AGRICULTURAL MACHINES

Ñòàòüÿ ïîñâÿùåíà àíàëèçó êîíñòðóêòèâíûõ îñîáåííîñòåé è óñëîâèé ýêñïëóàòàöèè êëèíîðåìåííûõ ïåðåäà÷ ñåëü-
ñêîõîçÿéñòâåííûõ ìàøèí. Ïðè êîíñòðóèðîâàíèè ýòèõ ïåðåäà÷ ðåêîìåíäîâàíî îòäàâàòü ïðåäïî÷òåíèå ïåðåäà÷àì, 
âûïîëíåííûì ïî îòêðûòîé ñõåìå èëè ñ íàòÿæíûì ðîëèêîì, ðàñïîëîæåííûì âíå êîíòóðà ðåìíÿ, èçáåãàòü ïåðå-
êðåñòíûõ è ïîëóïåðåêðåñòíûõ ïåðåäà÷, à òàêæå ìíîãîøêèâíûõ ïåðåäà÷ ñ ïåðåêðåùèâàþùèìè îñÿìè âàëîâ; øèðå 
èñïîëüçîâàòü áîëåå ïðîãðåññèâíûå âèäû ðåìíåé. Ïîêàçàíî, ÷òî îñîáåííîñòè êëèíîðåìåííûõ ïåðåäà÷ ñåëüñêî-
õîçÿéñòâåííûõ ìàøèí òðåáóþò óòî÷íåíèÿ ìåòîäèê ðàñ÷åòà ïåðåäà÷ ñ ïðîãðåññèâíûìè âèäàìè êëèíîâûõ ðåìíåé 
è àâòîìàòè÷åñêèìè ñïîñîáàìè íàòÿæåíèÿ ðåìíÿ. Îòìå÷åíî, ÷òî îñîáîå âíèìàíèå ñëåäóåò óäåëÿòü ïåðåäà÷àì 
ìíîãîïðîôèëüíûìè ðåìíÿìè, ðàñ÷åò êîòîðûõ íå íàøåë äîñòàòî÷íîãî îòðàæåíèÿ â îòå÷åñòâåííûõ íîðìàòèâíûõ 
äîêóìåíòàõ. Ïðåèìóùåñòâà òàêèõ ðåìíåé îñîáåííî çàìåòíî ïðîÿâëÿþòñÿ ïðè ïåðåìåííîé è óäàðíîé íàãðóçêå.
Íà îñíîâå àíàëèçà äàíû ðåêîìåíäàöèè ïî óòî÷íåíèþ ðàñ÷åòà ðåìåííûõ ïåðåäà÷ ñ ìíîãîïðîôèëüíûìè ðåìíÿ-
ìè. Ïðåäëîæåíû àíàëèòè÷åñêèå çàâèñèìîñòè äëÿ îïðåäåëåíèÿ âåëè÷èíû íîìèíàëüíîé ìîùíîñòè, ïåðåäàâàå-
ìîé îäíèì ðåìíåì (ðó÷üåì) ìíîãîïðîôèëüíîãî ðåìíÿ, ïîçâîëÿþùèå àâòîìàòèçèðîâàòü ðàñ÷åò êëèíîðåìåííûõ 
ïåðåäà÷ ñåëüñêîõîçÿéñòâåííûõ ìàøèí. Äëÿ ïåðåäà÷ ñ íàòÿæíûì èëè íàïðàâëÿþùèì ðîëèêîì, äîáàâëÿþùèõ 
ëèøíèé (èíîãäà îáðàòíûé) ïåðåãèá ðåìíÿ, êîýôôèöèåíò, êîòîðûé ó÷èòûâàåò ðàçíóþ ñòåïåíü èçãèáà íà øêèâàõ, 
ïðåäëîæåíî îïðåäåëÿòü ïî ãðàôèêó, ïîñòðîåííîìó ñ ó÷åòîì ëèíåéíîé ãèïîòåçû ñóììèðîâàíèÿ ïîâðåæäåíèé.
Ðåêîìåíäîâàíî ðàñ÷åò ïåðåäà÷ ñ ïîäïðóæèíåííûìè íàòÿæíûìè ðîëèêàìè è ïðîåêòèðîâàíèå íàòÿæíûõ 
óñòðîéñòâ òàêèõ ïåðåäà÷ ïðîâîäèòü ïî ñïåöèàëüíîé ìåòîäèêå, ó÷èòûâàþùåé ñïîñîá íàòÿæåíèÿ ðåìíÿ. 
Ïðè ýòîì íåîáõîäèìàÿ âåëè÷èíà ïðåäâàðèòåëüíîãî íàòÿæåíèÿ ðåìíÿ ìîæåò áûòü çíà÷èòåëüíî ñíèæåíà, ÷òî 
ïîëîæèòåëüíî ñêàæåòñÿ íà åãî ðåñóðñå, áåç ïîòåðè òÿãîâîé ñïîñîáíîñòè ñàìîé ïåðåäà÷è. Ïðèâåäåíû âûðà-
æåíèÿ äëÿ íàõîæäåíèÿ âåëè÷èíû ïðåäâàðèòåëüíîãî íàòÿæåíèÿ ðåìíåé, êàê äëÿ ïåðåäà÷ ñ íàòÿæåíèåì çà ñ÷åò 
óïðóãîñòè ðåìíÿ, òàê è äëÿ ïåðåäà÷ ñ ïîäïðóæèíåííûìè íàòÿæíûìè ðîëèêàìè. Ñôîðìóëèðîâàíû âûâîäû è íà-
ïðàâëåíèÿ äàëüíåéøèõ èññëåäîâàíèé.
Êëþ÷åâûå ñëîâà: ðåìåííàÿ ïåðåäà÷à, êëèíîâîé ìíîãîïðîôèëüíûé ðåìåíü, íàãðóçêà, ðåñóðñ, òÿãîâàÿ ñïîñîá-
íîñòü, íàòÿæåíèå ðåìíÿ.
Äëÿ öèòèðîâàíèÿ: Áàëîâíåâ Í.Ï., Áðîâêèíà Þ.È., Äìèòðèåâà Ë.À. Êëèíîðåìåííûå ïåðåäà÷è ñåëüñêîõîçÿé-
ñòâåííûõ ìàøèí // Òðàêòîðû è ñåëüõîçìàøèíû. 2021. № 3. Ñ. 31–36. DOI: 10.31992/0321-4443-2021-3-31-36.

The article is devoted to the analysis of design features and operating conditions of V-belt transmissions of agricultural 
machinery. When designing these gears, it is recommended to give preference to gears made according to an open cir-
cuit or with a tension roller located outside the belt contour, to avoid cross and semi-cross gears, as well as multi-pulley 
gears with crossing shaft axles. To make the wider use of more progressive types of belts. It was shown that the features 
of V-belt transmissions of agricultural machinery require clarification of the methods for calculating transmissions with 
progressive types of V-belts and automatic belt tensioning methods. It was noted that special attention should be paid 
to transmissions with multi-profile belts, which calculation has not been sufficiently reflected in domestic regulatory 
documents. The advantages of such belts are especially noticeable under variable and shock loading.
Based on the analysis, the recommendations for clarifying the calculation of belt drives with multi-profile belts were 
given. Analytical dependencies are proposed for determining the value of the nominal power transmitted by one belt 
(stream) of a multi-profile belt, allowing automation of the calculation of V-belt transmissions of agricultural machin-
ery. For gears with a tension or guide roller that add an extra (sometimes reverse) bend of the belt, it is proposed to 
determine the coefficient taking into account different degrees of bending on the pulleys according to a graph built 
taking into account the linear hypothesis of summation of damages.
It is recommended to calculate gears with spring-loaded tensioning rollers and design tensioning devices for such 
transmissions using a special method that takes into account the belt tensioning method. At the same time, the 
required value of the pre-tension of the belt can be significantly reduced, which will have a positive effect on its re-
source, without losing the traction capacity of the transmission itself. Expressions are given for finding the value of 
the pre-tension of belts, both for gears with tension due to the elasticity of the belt, and for gears with spring-loaded 
tension rollers. Conclusions and directions for further research are formulated.
Keywords: Belt drive, multi-profile V-belt, load, resource, traction capacity, belt tension.
Cite as: Balovnev N.P., Brovkina Yu.I., Dmitrieva L.A. V-belt transmissions of agricultural machines. Traktory 
i sel’khozmashiny. 2021. No 3, pp. 31–36 (in Russ.). DOI: 10.31992/0321-4443-2021-3-31-36.
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Ââåäåíèå 
Êëèíîðåìåííûå ïåðåäà÷è – ñàìûå ðàñïðî-

ñòðàíåííûå èç âñåõ ìåõàíè÷åñêèõ ïåðåäà÷, 
ïðèìåíÿåìûõ â ñåëüñêîõîçÿéñòâåííîì ìàøè-
íîñòðîåíèè. Èì ïðèñóùè ñëåäóþùèå êîíñòðóê-
òèâíûå îñîáåííîñòè è óñëîâèÿ ýêñïëóàòàöèè: 
çíà÷èòåëüíûå, äî 8 ìåòðîâ, ìåæîñåâûå ðàññòî-
ÿíèÿ; ñëîæíîñòü ïëîñêèõ è ïðîñòðàíñòâåííûõ 
êîíòóðîâ, êîãäà îäèí âåäóùèé øêèâ ïðèâîäèò 
â äâèæåíèå íåñêîëüêî âåäîìûõ; ïðèìåíåíèå 
øêèâîâ ñ ìèíèìàëüíî äîïóñòèìûìè äèàìåòðà-
ìè; íåîáõîäèìîñòü èñïîëüçîâàíèÿ íàòÿæíûõ 
èëè íàïðàâëÿþùèõ ðîëèêîâ, äîáàâëÿþùèõ 
ëèøíèé ïåðåãèá ðåìíÿ, ÷òî óìåíüøàåò ðåñóðñ 
ðåìíÿ; èñïîëüçîâàíèå ðåìåííûõ ïåðåäà÷ 
äëÿ âêëþ÷åíèÿ è âûêëþ÷åíèÿ ðàáî÷èõ îðãàíîâ; 
îáåñïå÷åíèå áåññòóïåí÷àòîãî ðåãóëèðîâàíèÿ 
÷àñòîò âðàùåíèÿ ðàáî÷èõ îðãàíîâ; íåïîñòîÿí-
ñòâî ïåðåäàâàåìûõ íàãðóçîê, èíîãäà ïðåâûøà-
þùèõ íîìèíàëüíûå â íåñêîëüêî ðàç èëè èìåþ-
ùèõ óäàðíûé õàðàêòåð; ìàëàÿ æåñòêîñòü âàëîâ 
è ïîäøèïíèêîâûõ îïîð øêèâîâ; çíà÷èòåëüíûå 
êîëåáàíèÿ òåìïåðàòóðû îêðóæàþùåé ñðåäû; 
âîçäåéñòâèå íà ðåìíè ñîëíå÷íîé ðàäèàöèè; 
ïîâûøåííàÿ çàïûëåííîñòü è âîçìîæíîñòü ïî-
ïàäàíèÿ ìåæäó ðåìíåì è øêèâîì äîñòàòî÷íî 
êðóïíûõ ÷àñòèö ðàñòåíèé èëè ïî÷âû, à èíîãäà 
è ãîðþ÷å ñìàçî÷íûõ ìàòåðèàëîâ; íåîáõîäè-
ìîñòü èñïîëüçîâàíèÿ ñäâîåííîãî ðåìíÿ øåñòè-
ãðàííîãî ñå÷åíèÿ äëÿ ìíîãîøêèâíûõ ïåðåäà÷ 
ñ ïðîòèâîïîëîæíûì íàïðàâëåíèåì âðàùåíèÿ 
âàëîâ; ñåçîííîñòü ýêñïëóàòàöèè ñåëüñêîõîçÿé-
ñòâåííûõ ìàøèí, âñëåäñòâèå ÷åãî ñðîê ñëóæáû 
ðåìíåé ðàñòÿãèâàåòñÿ íà íåñêîëüêî ëåò, 
÷òî òðåáóåò îïðåäåëåííûõ óñëîâèé õðàíåíèÿ 
ðåìíåé â ìåæñåçîíüå.

Öåëü èññëåäîâàíèé 
Ðàçðàáîòêà ðåêîìåíäàöèé è óòî÷íåíèå ìå-

òîäèê ðàñ÷åòà ðåìåííûõ ïåðåäà÷ ñåëüñêîõî-
çÿéñòâåííûõ ìàøèí ñ ðàçëè÷íûìè ñïîñîáàìè 
íàòÿæåíèÿ è ïðîãðåññèâíûìè âèäàìè ðåìíåé. 

Ìàòåðèàëû è ìåòîäû
Íàèáîëüøåå ðàñïðîñòðàíåíèå â ñåëüñêîõî-

çÿéñòâåííûõ ìàøèíàõ ïîëó÷èëè êëèíîðåìåí-
íûå ïåðåäà÷è: êëèíîâûì ðåìíåì íîðìàëüíîãî 
è óçêîãî ñå÷åíèé, ìíîãîïðîôèëüíûì ðåìíåì, 
øèðîêèì âàðèàòîðíûì ðåìíåì è ñäâîåííûì 
ðåìíåì øåñòèãðàííîãî ñå÷åíèÿ. Èõ ïðèìåíÿ-
þò ïðè ìîùíîñòÿõ äî 200 êÂò.

Ðàñ÷åò ïåðå÷èñëåííûõ ïåðåäà÷ îáùå-
ïðîìûøëåííîãî ïðèìåíåíèÿ, ïðèâåäåííûé 

â ðàáîòå [1], íå ó÷èòûâàåò íåêîòîðûå îñîáåí-
íîñòè êëèíîðåìåííûõ ïåðåäà÷ ñåëüñêîõîçÿé-
ñòâåííûõ ìàøèí [2, 3].

Ïðè êîíñòðóèðîâàíèè ïîñëåäíèõ ñëåäóåò 
îòäàâàòü ïðåäïî÷òåíèå ïåðåäà÷àì, âûïîëíåí-
íûì ïî îòêðûòîé ñõåìå èëè ñ íàòÿæíûì ðî-
ëèêîì, ðàñïîëîæåííûì âíå êîíòóðà ðåìíÿ, 
èçáåãàòü ïåðåêðåñòíûõ è ïîëóïåðåêðåñòíûõ 
ïåðåäà÷, à òàêæå ìíîãîøêèâíûõ ïåðåäà÷ ñ ïå-
ðåêðåùèâàþùèìè îñÿìè âàëîâ; øèðå èñïîëü-
çîâàòü áîëåå ïðîãðåññèâíûå âèäû ðåìíåé. 

Öåëåñîîáðàçíî ïðèìåíÿòü àâòîìàòè÷åñêîå 
íàòÿæåíèå ðåìíåé, ïðîïîðöèîíàëüíîå ïåðå-
äàâàåìîé íàãðóçêå, íàïðèìåð, ñ ïîìîùüþ ïîä-
ïðóæèíåííûõ íàòÿæíûõ ðîëèêîâ, ÷òî ïîçâîëÿ-
åò óâåëè÷èòü â 1,3–1,5 ðàçà õîäèìîñòü ðåìíåé 
è â 1,5–2 ðàçà – òÿãîâóþ ñïîñîáíîñòü ïåðåäà-
÷è ïî ñðàâíåíèþ ñ íàòÿæåíèåì ðåìíÿ çà ñ÷åò 
óïðóãîñòè [4]. Äëÿ ïðåäîòâðàùåíèÿ ïîòåðè 
êîíòàêòà íàòÿæíîãî øêèâà ñ ðåìíåì âî âðåìÿ 
ðàáîòû íàòÿæíûå óñòðîéñòâà ïåðåäà÷ ñ ïîä-
ïðóæèíåííûìè øêèâàìè ìîáèëüíûõ ìàøèí 
íåîáõîäèìî äåìïôèðîâàòü, óñòàíàâëèâàÿ ãàñè-
òåëè êîëåáàíèé.

Îñîáîå âíèìàíèå ñëåäóåò óäåëÿòü ïåðåäà÷àì 
ìíîãîïðîôèëüíûìè ðåìíÿìè (ðèñ. 1), ðàñ÷åò 
êîòîðûõ íå íàøåë äîñòàòî÷íîãî îòðàæåíèÿ 
â îòå÷åñòâåííûõ íîðìàòèâíûõ äîêóìåíòàõ [5, 
6]. Èõ ïðèìåíÿþò âçàìåí êîìïëåêòà îäèíî÷íûõ 
ðåìíåé. Ìíîãîïðîôèëüíûå ðåìíè ïðåäñòàâëÿ-
þò ñîáîé íåñêîëüêî (îò 2 äî 6) ðåìíåé íîðìàëü-
íîãî èëè óçêîãî ñå÷åíèÿ, ñîåäèíåííûõ ïî âåðõ-
íåìó îñíîâàíèþ ðåçèíîòêàíåâîé ñâÿçóþùåé 
ïëàñòèíîé. Òàêàÿ êîíñòðóêöèÿ îáåñïå÷èâàåò 
áîëåå ðàâíîìåðíîå ðàñïðåäåëåíèå íàãðóçêè 
ìåæäó âñåìè ðàáîòàþùèìè ðåìíÿìè è îäèíà-
êîâîå èõ íàòÿæåíèå, èñêëþ÷àÿ òåì ñàìûì öèð-
êóëÿöèþ ïàðàçèòíîé ìîùíîñòè. Îòñóòñòâèå ïî-
ñëåäíåé ïðèâîäèò ê ïîâûøåíèþ ñðîêà ñëóæáû 
ðåìíåé è ÊÏÄ ïåðåäà÷è. Ïðåèìóùåñòâà òàêèõ 
ðåìíåé îñîáåííî çàìåòíî ïðîÿâëÿþòñÿ ïðè ïå-
ðåìåííîé è óäàðíîé íàãðóçêå. Ïîýòîìó ìíîãî-
ïðîôèëüíûå ðåìíè ïðèìåíÿþò â ïðèâîäàõ, 
âûïîëíÿþùèõ ôóíêöèè ìóôò ñöåïëåíèÿ, íà-
òÿãèâàÿ ðåìåíü èëè îñëàáëÿÿ åãî ñ ïîìîùüþ 
íàòÿæíîãî ðîëèêà (ëåííèêñà), êàê ïðàâèëî ïîä-
ïðóæèíåííîãî. Ïðèìåíåíèå ìíîãîïðîôèëüíûõ 
ðåìíåé èñêëþ÷àåò òàêîé õàðàêòåðíûé äëÿ îäè-
íî÷íûõ ðåìíåé âèä îòêàçà, êàê ïåðåâîðà÷èâàíèå 
ðåìíÿ â êàíàâêå øêèâà. ÒÓ 38.405258–79 ïðåä-
óñìîòðåíû ñëåäóþùèå òèïîðàçìåðû ìíîãîïðî-
ôèëüíûõ ðåìíåé: R/O(Z), R/A, R/Á(Â), R/B(C), 
R/Ã(D), R/ÓÎ(SPZ), R/ÓÀ(SPA), R/ÓÁ(SPB) 
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è R/ÓÂ(SPC). Äëÿ ñåëüñêîõîçÿéñòâåííûõ 
ìàøèí ìíîãîïðîôèëüíûå ðåìíè âûïóñêàþò 
ïî ÒÓ 38.105 1998-91 [6] (ðèñ. 1, òàáë. 1). 

Ðèñ. 1. Êîíñòðóêöèÿ è ðàçìåðû ñå÷åíèÿ 
ìíîãîïðîôèëüíîãî êëèíîâîãî ðåìíÿ: 

H – âûñîòà ïðîôèëÿ ðåìíÿ; w − øèðèíà ðåìíÿ 
ïî áîëüøåìó îñíîâàíèþ; w

p
 − ðàñ÷åòíàÿ øèðèíà 

ðåìíÿ; p – øàã ìíîãîïðîôèëüíîãî ðåìíÿ

Fig. 1. The design and dimensions 
of the cross-section of the multi-profile V-belt: 

H – height of the belt profile; w − width on a larger 
base; w

p
 − estimated belt width; p – pitch 
of the multi-profile belt

Ðåçóëüòàòû è îáñóæäåíèå
Ðàñ÷åò îñíîâíûõ âèäîâ ðåìåííûõ ïåðåäà÷, 

ïðèâåäåííûé â ðàáîòå [1], ñ íåêîòîðîé êîððåêòè-
ðîâêîé ìîæåò áûòü ðåêîìåíäîâàí äëÿ ðàñ÷åòà ðå-

ìåííûõ ïåðåäà÷ ñåëüñêîõîçÿéñòâåííûõ ìàøèí. 
Ïðè ýòîì êîýôôèöèåíò äèíàìè÷íîñòè è ðåæèìà 
ðàáîòû C

p
  ñëåäóåò âûáèðàòü ïî òàáë. 2.

Òèïû ìàøèí è àãðåãàòîâ ñåëüõîçìàøèí:
I – ðàâíîìåðíî âðàùàþùèåñÿ ðîòîðû, ëåí-

òî÷íûå è öåïî÷íîïëàí÷àòûå ýëåâàòîðû, êëà-
âèøíûå ñîëîìîòðÿñû, øíåêîâûå ïèòàòåëè, 
ïîäáîðùèêè ñòåáëåé, âåíòèëÿòîðû î÷èñòêè, 
ãèäðîíàñîñû, ïîãðóç÷èêè òþêîâ, ïëþùèëêè, 
ñâåêëîïîäúåìíèêè;

II – ìîòîâèëî, øíåêè æàòîê, ãðîõîòû, ãè-
äðîñòàòè÷åñêàÿ ïåðåäà÷à, ïèòàþùèå òðàíñ-
ïîðòåðû, ëåãêèå ðîòàöèîííûå ïî÷âîîáðàáà-
òûâàþùèå îðãàíû; ïðèâîäû õîäîâîé ÷àñòè 
ñàìîõîäíûõ ìàøèí;

III – ìîëîòèëüíûå áàðàáàíû, ðåæóùèå àïïà-
ðàòû, èçìåëü÷èòåëè ñòåáëåé, âåíòèëÿòîðû èç-
ìåëü÷åííîé ìàññû, ïðåññû äëÿ ñîëîìû (ñåíà), 
ðàçáðàñûâàòåëè óäîáðåíèé, òÿæåëûå ãðîõîòû 
è ðîòàöèîííûå ïî÷âîîáðàáàòûâàþùèå îðãàíû.

Ðàñ÷åòíóþ ïåðåäàâàåìóþ ìîùíîñòü 
äëÿ ìíîãîïðîôèëüíûõ ðåìíåé íàõîäÿò ïî ôîð-
ìóëå (1).

 P
0
 = PC

p
, êÂò, (1)

ãäå P − íîìèíàëüíàÿ ïåðåäàâàåìàÿ ìîùíîñòü, 
êÂò.

Òàáëèöà 1
Ðàçìåðû ìíîãîïðîôèëüíûõ ðåìíåé ïî ÒÓ 38.1051998–91 

Table 1. Dimensions of multi-profile belts according to TU 38.1051998–91

Îáîçíà÷åíèå 
ñå÷åíèÿ

Ðàçìåð, ìì Ïëîùàäü ñå÷åíèÿ
A, ìì2

Ìàññà 1 ì
äëèíû q, êã/ì

Ìèíèìàëüíûé
äèàìåòð øêèâîâ 

d
min

, ììw
p

w e T

R/HB
R/SPC

14,85
19

16,7
21,3

13
21

19,05
25,5

193
362

0,255
0,464

125
250

Òàáëèöà 2
Êîýôôèöèåíòû äèíàìè÷íîñòè íàãðóçêè è ðåæèìà ðàáîòû Cp è ïåðåãðóçêè KÏ 

Table 2. Dynamic factors of load and mode of operation C
p
 and overload K

Ï

 Ðåæèì
ðàáîòû

Òèïû ìàøèí 
è àãðåãàòîâ

ñåëüõîç-
ìàøèí

Õàðàêòåð íàãðóçêè K
Ï

Ýëåêòðîäâèãàòåëü
ïåðåìåííîãî 

è ïîñòîÿííîãî òîêà

Äâèãàòåëü
âíóòðåííåãî

ñãîðàíèÿ
×èñëî ñìåí ðàáîòû ðåìíåé

1 2 3 1 2 3

Ëåãêèé I
Ñïîêîéíàÿ íàãðóçêà; 
êðàòêîâðåìåííàÿ ïåðåãðóçêà 
äî 120 %

1,2 1,0 1,1 1,4 1,1 1,2 1,5

Ñðåäíèé II
Óìåðåííûå êîëåáàíèÿ; 
êðàòêîâðåìåííàÿ ïåðåãðóçêà 
äî 150 %

1,5 1,1 1,2 1,5 1,2 1,4 1,6

Òÿæåëûé III
Çíà÷èòåëüíûå êîëåáàíèÿ; 
êðàòêîâðåìåííàÿ ïåðåãðóçêà 
äî 200 %

2,0 1,2 1,3 1,6 1,3 1,5 1,7
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Íîìèíàëüíóþ ìîùíîñòü, êîòîðóþ ìîæåò 
ïåðåäàòü îäèí ðåìåíü (ðó÷åé) ìíîãîïðîôèëü-
íîãî ðåìíÿ, ñëåäóåò íàõîäèòü ïî ìîäèôè-
öèðîâàííûì çàâèñèìîñòÿì, ïðåäëîæåííûì 
â ðàáîòå [1]:

– äëÿ ðåìíåé R/HB: 

 

0,09 1,57
P P

0
M

3 2

5,55 6

,1,42 10

L wP Av
v d K

v

      
 

  

è

êÂò;

  (2)

– äëÿ ðåìíåé R/SPC:

 

0,421
0

P

3 2P

M

27,1 lg

49 1,4 10 ,

P
vP Av w
L

W v
d K





 
   

 
   
è

êÂò,

 (3)

ãäå A − ïëîùàäü ïîïåðå÷íîãî ñå÷åíèÿ îäíîãî 
ðåìíÿ, ìì2; v − ñêîðîñòü ðåìíÿ, ì/c; L

p − ðàñ-
÷åòíàÿ äëèíà ðåìíÿ, ì; w

p
 − ðàñ÷åòíàÿ øèðèíà 

ðåìíÿ, ìì; d
M

 − ðàñ÷åòíûé äèàìåòð ìåíüøåãî 
øêèâà, ìì; K

è
 − êîýôôèöèåíò, ó÷èòûâàþùèé 

ðàçíóþ ñòåïåíü èçãèáà íà ìàëîì è áîëüøîì 
øêèâàõ.

Êîýôôèöèåíò K
è
, ó÷èòûâàþùèé ðàçíóþ 

ñòåïåíü èçãèáà íà ìàëîì è áîëüøîì øêèâàõ, 
óñòàíîâëåííûé íà îñíîâå ëèíåéíîé ãèïîòåçû 
ñóììèðîâàíèÿ ïîâðåæäåíèé, äëÿ äâóõ øêèâ-
íîé ïåðåäà÷å ñîãëàñíî ISO ìîæåò áûòü îïðåäå-
ëåí ïî ôîðìóëå:

 

0,0911,1

1 .
1 12 1 1
2 2

K 
               

è

è
è

 (4)

Äëÿ ïåðåäà÷ ñ íàòÿæíûì èëè íàïðàâëÿþ-
ùèì ðîëèêîì, äîáàâëÿþùèõ ëèøíèé (èíîãäà 
îáðàòíûé) ïåðåãèá ðåìíÿ, êîýôôèöèåíò K

è
 

ñëåäóåò íàçíà÷àòü ïî ðèñ. 2. Êðèâàÿ ïîñòðîåíà 
òàêæå ñ ó÷åòîì ëèíåéíîé ãèïîòåçû ñóììèðî-
âàíèÿ ïîâðåæäåíèé [7]. Â ýòîì ñëó÷àå âûðàæå-
íèÿ (2) è (3) òàêæå ïîòðåáóþò êîððåêòèðîâêè, 
êàê ýòî ïîêàçàíî â ðàáîòå [7]. 

Íåîáõîäèìîå ÷èñëî ðåìíåé (ðó÷üåâ) ìíîãî-
ïðîôèëüíîãî ðåìíÿ íàõîäÿò ïî ôîðìóëå:

 P 0/ 2R P P   . (5)

Åñëè 6R  , òî íåîáõîäèìîå ÷èñëî ðó÷üåâ 
ìíîãîïðîôèëüíîãî ðåìíÿ óòî÷íÿþò ïî ôîðìó-
ëå (6) ñ îêðóãëåíèåì äî öåëîãî ÷èñëà â áîëü-
øóþ ñòîðîíó:

 / ZR R C , (6)

ãäå C
Z − êîýôôèöèåíò, ó÷èòûâàþùèé ÷èñëî 

êîìïëåêòîâ ìíîãîïðîôèëüíûõ ðåìíåé.

Ðèñ. 2. Êîýôôèöèåíò, ó÷èòûâàþùèé ðàçíóþ ñòåïåíü 
èçãèáà íà ìàëîì è áîëüøîì øêèâàõ äëÿ ïåðåäà÷è 

ñ ðîëèêîì Kè 

Fig. 2. Factor taking into account different degrees 
of bending on small and large pulleys 

for roller transmission K
u

×èñëî êîìïëåêòîâ ìíîãîïðîôèëüíûõ ðåìíåé: 2–3  4–6   > 6 
            C

Z
: 0, 95  0,9  0,85

Ðåêîìåíäóþò ñëåäóþùèå ñî÷åòàíèÿ êîìïëåêòîâ ìíîãîïðîôèëüíûõ ðåìíåé:

Îáùåå ÷èñëî 
ðåìíåé (ðó÷üåâ): 6 7 8 9 10 11 12 13 14 15 16

Êîìáèíàöèè êîìïëåêòîâ:  6 èëè 3/3 3/4 4/4 5/4 5/5 4/3/4 4/4/4 4/5/4 5/4/5 5/5/5 4/4/4/4

Âåëè÷èíó ïðåäâàðèòåëüíîãî íàòÿæåíèÿ 
âñåãî êîìïëåêòà ðåìíåé îïðåäåëÿþò [2]:

– äëÿ ïåðåäà÷ ñ íàòÿæåíèåì çà ñ÷åò óïðóãî-
ñòè ðåìíÿ:

 

3
P 2

0

10 (2,5 )
,

2
C PC

F Rqv
vC





 
 

 
Í, (7)

– äëÿ ïåðåäà÷ ñ ïîäïðóæèíåííûìè íàòÿæ-
íûìè øêèâàìè:

 

3
P

0

10 (1,25 )
,

C PC
F

vC




 
  (8)

ãäå  min min/112 /1121,25 1 /C e e 
    − êîýôôè-

öèåíò, ó÷èòûâàþùèé âëèÿíèå óãëà îáõâàòà; 
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min  − ìèíèìàëüíûé óãîë îáõâàòà ðàáî÷èõ 
øêèâîâ ïåðåäà÷è; / 1C K   ï  − êîýôôèöè-
åíò, ó÷èòûâàþùèé êðàòêîâðåìåííûå ïåðåãðóç-
êè [2]; K

ï
 − êîýôôèöèåíò ïåðåãðóçêè ïî òàáë. 2; 

max 0/     ( max  è 0  − ïðåäåëüíûé è îï-
òèìàëüíûé êîýôôèöèåíòû òÿãè ñîîòâåòñòâåí-
íî) − êîýôôèöèåíò çàïàñà ïî òÿãîâîé ñïîñîáíî-
ñòè. Äëÿ ðåìíåé â îáåðòêå  = 1,2–1,25 [2].

Óòî÷íåííûé ðàñ÷åò ïåðåäà÷ ñ ïîäïðóæè-
íåííûìè íàòÿæíûìè ðîëèêàìè è ïðîåêòèðî-
âàíèå íàòÿæíûõ óñòðîéñòâ òàêèõ ïåðåäà÷ ñëå-
äóåò ïðîâîäèòü ïî ìåòîäèêå, ïðåäëîæåííîé 
â ðàáîòå [8]. Ïðè ýòîì íåîáõîäèìàÿ âåëè÷èíà 
ïðåäâàðèòåëüíîãî íàòÿæåíèÿ ðåìíÿ ìîæåò 
áûòü çíà÷èòåëüíî ñíèæåíà, ÷òî ïîëîæèòåëüíî 
ñêàæåòñÿ íà åãî ðåñóðñå, áåç ïîòåðè òÿãîâîé 
ñïîñîáíîñòè ñàìîé ïåðåäà÷è [9, 10]. 

Âûâîäû
1. Ïîêàçàíî, ÷òî òðåáóþò óòî÷íåíèÿ ìåòî-

äèêè èõ ðàñ÷åòà êîíñòðóêòèâíûõ îñîáåííîñòåé 
è óñëîâèé ýêñïëóàòàöèè ðåìåííûõ ïåðåäà÷ 
ñåëüñêîõîçÿéñòâåííûõ ìàøèí.

2. Âåëè÷èíó íîìèíàëüíîé ìîùíîñòè, êîòî-
ðóþ ìîæåò ïåðåäàòü îäèí ðåìåíü (ðó÷åé) ìíî-
ãîïðîôèëüíîãî ðåìíÿ, öåëåñîîáðàçíî îïðåäå-
ëÿòü ïî ïðåäëîæåííûì ìîäèôèöèðîâàííûì 
çàâèñèìîñòÿì.

3. Äëÿ ïåðåäà÷ ñ ïîäïðóæèíåííûìè íàòÿæ-
íûìè ðîëèêàìè âåëè÷èíó ïðåäâàðèòåëüíîãî íà-
òÿæåíèÿ ðåìíÿ ñëåäóåò çíà÷èòåëüíî óìåíüøèòü. 

4. Íåîáõîäèìî îòêîððåêòèðîâàòü ìåòîäèêè 
ðàñ÷åòà êëèíîðåìåííûõ ïåðåäà÷ ñåëüñêîõîçÿé-
ñòâåííûõ ìàøèí ïðèìåíèòåëüíî ê ðàçëè÷íûì 
ñïîñîáàì íàòÿæåíèÿ ðåìíåé.
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