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ßâíûå ïðåèìóùåñòâà ðåçèíîàðìèðîâàííûõ ãóñåíèö íàä ãóñåíèöàìè äðóãèõ òèïîâ äåëàþò èõ íå-
çàìåíèìûìè äëÿ òÿãîâûõ è òðàíñïîðòíûõ ìàøèí ðàçëè÷íîãî íàçíà÷åíèÿ. Êðîìå âñåãî ïðî÷åãî, 
òàêèå ãóñåíèöû îòëè÷àþòñÿ âîçìîæíîñòüþ èõ óñòàíîâêè íà ìàøèíó âçàìåí ìåòàëëè÷åñêèõ ãóñåíèö 
áåç ñóùåñòâåííîé ïåðåäåëêè êîíñòðóêöèè õîäîâîé ñèñòåìû. Òåì íå ìåíåå, âìåñòå ñ çàìåíîé 
ìåòàëëè÷åñêîé ãóñåíèöû íà ðåçèíîàðìèðîâàííóþ íà ïðàêòèêå íåîáõîäèìî òàêæå çàìåíèòü ñóùå-
ñòâóþùåå âåäóùåå êîëåñî íà ñïåöèàëüíî ðàçðàáîòàííîå ïîä ðåçèíîàðìèðîâàííóþ ãóñåíèöó. Ýòî 
îáóñëîâëåíî ïðèíöèïèàëüíûìè ðàçëè÷èÿìè êîíñòðóêöèé ãóñåíèö è îñîáåííîñòÿìè èõ ðàáîòû. Äî 
íåäàâíåãî âðåìåíè åäèíîé èíæåíåðíîé ìåòîäèêè ïðîåêòèðîâàíèÿ çàöåïëåíèÿ âåäóùåãî êîëåñà ñ 
ðåçèíîàðìèðîâàííîé ãóñåíèöåé íå ñóùåñòâîâàëî. Â îäíîé èç ïðåäûäóùèõ ðàáîò àâòîðàìè ðàç-
ðàáîòàíà ìåòîäèêà, ó÷èòûâàþùàÿ îñîáåííîñòè ðåçèíîàðìèðîâàííûõ ãóñåíèö. Â íàñòîÿùåé ñòàòüå 
ïðèâåäåíà ýêñïåðèìåíòàëüíàÿ ïðîâåðêà ýòîé ìåòîäèêè íà ïðèìåðå êîíêðåòíîé ìàøèíû – ñàìî-
õîäíîãî ãóñåíè÷íîãî îïðûñêèâàòåëÿ ñåëüñêîõîçÿéñòâåííîãî íàçíà÷åíèÿ. Ñïðîåêòèðîâàííûå â ñî-
îòâåòñòâèè ñ ðàçðàáîòàííîé ìåòîäèêîé îïûòíûå îáðàçöû âåäóùèõ êîëåñ â ñîñòàâå ñàìîõîäíîãî 
ãóñåíè÷íîãî îïðûñêèâàòåëÿ ïðîøëè êîìïëåêñ çàâîäñêèõ èñïûòàíèé, âêëþ÷àÿ ñòàòè÷åñêèé è äè-
íàìè÷åñêèé ýòàïû. Íà ñòàòè÷åñêîì ýòàïå èñïûòàíèé áûëà ïðîèçâåäåíà ïðîâåðêà âõîäà è âûõîäà 
çóáüåâ âåäóùèõ êîëåñ èç çàöåïëåíèÿ â ïðîöåññå ñáîðêè óçëà ïðèâîäà õîäîâîé ñèñòåìû. Â ïðî-
öåññå äèíàìè÷åñêîãî ýòàïà ïðîèçâåäåíà ïðîâåðêà íàäåæíîñòè ðàáîòû çàöåïëåíèÿ íà ðàçëè÷íûõ 
ðåæèìàõ äâèæåíèÿ è çàãðóçêè ñàìîõîäíîãî ãóñåíè÷íîãî îïðûñêèâàòåëÿ. Äîïîëíèòåëüíî áûëî ïðî-
âåäåíî èññëåäîâàíèå ðàáîòû çàöåïëåíèÿ â äèíàìèêå ïðè âûâåøåííîì áîðòå õîäîâîé ñèñòåìû. 
Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ ïîäòâåðäèëè íàäåæíîñòü ðàáîòû îáðàçöîâ âåäóùèõ êîëåñ, äî-
ñòîâåðíîñòü è àäåêâàòíîñòü ðàçðàáîòàííîé ìåòîäèêè. Òàêæå â ðàáîòå ïðèâåäåíû ðåêîìåíäàöèè 
äëÿ äàëüíåéøåãî èññëåäîâàíèÿ öåâî÷íîãî çàöåïëåíèÿ è äîðàáîòêè ìåòîäèêè èõ ïðîåêòèðîâàíèÿ, 
â òîì ÷èñëå çà ñ÷åò ñîçäàíèÿ ñïåöèàëèçèðîâàííîãî ñòåíäîâîãî îáîðóäîâàíèÿ.
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Ââåäåíèå
Ñîâåðøåíñòâîâàíèå êîíñòðóêöèè ãóñåíè÷-

íûõ õîäîâûõ ñèñòåì îñòàåòñÿ àêòóàëüíîé çàäà-
÷åé, ó÷èòûâàÿ âîçìîæíîñòü ìàøèí, îñíàùåí-
íûõ òàêèìè õîäîâûìè ñèñòåìàìè, ðàáîòàòü 
â ñïåöèôè÷åñêèõ óñëîâèÿõ.

Ïðèìåíåíèå êîíñòðóêöèé ðåçèíîàðìè-
ðîâàííûõ ãóñåíèö (ÐÀÃ) â ñîñòàâå õîäîâûõ 
ñèñòåì òÿãîâûõ è òðàíñïîðòíûõ ìàøèí, à 
òàêæå òðàíñïîðòíî-òåõíîëîãè÷åñêèõ êîìïëåê-
ñîâ îòâå÷àåò ñîâðåìåííûì òåíäåíöèÿì ðàçâè-
òèÿ ñåëüñêîõîçÿéñòâåííîãî ìàøèíîñòðîåíèÿ 
è ïðîèçâîäñòâà áëàãîäàðÿ èçâåñòíûì ïðåèìó-
ùåñòâàì [1–9], îäíèì èç êîòîðûõ ÿâëÿåòñÿ âîç-

ìîæíîñòü èõ óñòàíîâêè íà ìàøèíó áåç êîðåí-
íîé ïåðåäåëêè êîíñòðóêöèè õîäîâûõ ñèñòåì.

Òåì íå ìåíåå, êàê ïîêàçûâàåò ïðàêòèêà, ðàç-
ðàáîòêó âåäóùèõ êîëåñ (ÂÊ) íåîáõîäèìî îñó-
ùåñòâëÿòü èíäèâèäóàëüíî ïîä ÐÀÃ [4, 5, 9]. 
Ýòî îáóñëîâëåíî êîíñòðóêòèâíûìè ðàçëè÷è-
ÿìè ÐÀÃ ñ ìåòàëëè÷åñêîé ãóñåíèöåé è ïîâû-
øåííîé íàãðóæåííîñòüþ âåíöîâ è çóáüåâ ÂÊ 
â ñëó÷àå ïðèìåíåíèÿ ÐÀÃ â âèäó íàëè÷èÿ ïðî-
äîëüíîé ïîäàòëèâîñòè ïîñëåäíåé, ò.å. øàã ÐÀÃ 
ïðè äâèæåíèè ïî äóãå îõâàòà èçìåíÿåòñÿ, ÷òî 
âûçûâàåò äîïîëíèòåëüíîå ñêîëüæåíèå öåâîê 
çàêëàäíûõ ýëåìåíòîâ (ÇÝ) ïî çóáüÿì ÐÀÃ.

Ðàçðàáîòàííàÿ ðàíåå ìåòîäèêà ïðîåêòèðî-
âàíèÿ ÂÊ ñ âûïóêëûì ïðîôèëåì çóáüåâ öåâî÷-



Ýêñïåðèìåíòàëüíàÿ ïðîâåðêà äîñòîâåðíîñòè ìåòîäèêè ïðîåêòèðîâàíèÿ 
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íîãî çàöåïëåíèÿ ñ ÐÀÃ [9] ïîçâîëÿåò ïîñòðîèòü 
íàäåæíîå è ðàáîòîñïîñîáíîå ãóñåíè÷íîå çàöå-
ïëåíèå. Îíà ìîæåò áûòü èñïîëüçîâàíà ïðè ðàç-
ðàáîòêå ãóñåíè÷íûõ õîäîâûõ ñèñòåì òÿãîâûõ è 
òðàíñïîðòíûõ ìàøèí ðàçëè÷íîãî íàçíà÷åíèÿ, 
â òîì ÷èñëå è ìàëîãàáàðèòíûõ ñàìîõîäíûõ ãó-
ñåíè÷íûõ øàññè.

Â äàííîé ìåòîäèêå ó÷òåíû ñëåäóþùèå îñ-
íîâíûå îñîáåííîñòè êîíñòðóêöèè ÐÀÃ:

• ïåðåãèá ÐÀÃ ïðîèñõîäèò ïî ëîìàííîé 
ëèíèè, à íå ïî äóãå â âèäó íàëè÷èÿ â êîí-
ñòðóêöèè ÇÝ;

• ÐÀÃ èìååò óñëîâíûå øàðíèðû, â êîòîðûõ 
ïðîèñõîäèò åå ïåðåãèá;

• ýëåìåíòîì çàöåïëåíèÿ ÐÀÃ ñ ÂÊ ÿâëÿ-
åòñÿ öåâêà ÇÝ ñ ó÷àñòêîì àðìèðóþùåãî 
ñèëîâîãî ñëîÿ äëèíîé â øàã ÐÀÃ.

Ìåòîäèêîé òàêæå îïðåäåëåíû ãåîìåòðè÷å-
ñêèå ïàðàìåòðû ÂÊ ïðèìåíèòåëüíî ê ÐÀÃ, à 
òàêæå ãðàíè÷íûå óñëîâèÿ è îãðàíè÷åíèÿ äëÿ 
èõ îïðåäåëåíèÿ.

Öåëü èññëåäîâàíèÿ
Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ ýêñïåðèìåí-

òàëüíàÿ ïðîâåðêà äîñòîâåðíîñòè è îáîñíîâàí-
íîñòè ðàçðàáîòàííîé ìåòîäèêè ïðîåêòèðî-
âàíèÿ ÂÊ, à òàêæå åå îòðàáîòêà íà ïðèìåðå 
êîíêðåòíîé ìàøèíû – ñàìîõîäíîãî ãóñåíè÷íî-
ãî îïðûñêèâàòåëÿ ñåëüñêîõîçÿéñòâåííîãî íà-
çíà÷åíèÿ.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ
Èññëåäîâàíèå ãóñåíè÷íîãî çàöåïëåíèÿ 

ïðîâîäèëîñü íà ñàìîõîäíîì îïðûñêèâàòåëå 
(ðèñ. 1), ðàçðàáîòàííûì â ðàìêàõ íàó÷íî-èñ-
ñëåäîâàòåëüñêîé ðàáîòû [10]. 

Ñàìîõîäíûé ãóñåíè÷íûé îïðûñêèâàòåëü 
(ÑÃÎ) ÿâëÿåòñÿ ìîäèôèêàöèåé êîëåñíîãî îïðû-
ñêèâàòåëÿ [11–14] è ïðåäíàçíà÷åí äëÿ âíåñåíèÿ 
ñðåäñòâ õèìèçàöèè ïðè îáðàáîòêå íèçêîðàñòó-
ùèõ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð. Òåõíè-
÷åñêèå õàðàêòåðèñòèêè ìàøèíû ïðèâåäåíû â 
òàáë. 1. 

Ðèñ. 1. Ñàìîõîäíûé ãóñåíè÷íûé îïðûñêèâàòåëü

Таблица 1
Технические характеристики СГО

Габаритные размеры Д×Ш×В, мм 1600×1600×950

Максимальная скорость движения, км/ч 8,0

Эксплуатационная масса (не более), кг 400

Полная масса (с заправленным баком), кг 900

Суммарная мощность мотор-редукторов, кВт 6,0

Типоразмер РАГ 200×72×47

Максимальное давление на почву, кПа 55,2

Частота вращения вала на выходе из редуктора, мин-1 186

Крутящий момент, Н·м 153
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Íà äàííîì ýòàïå ðàçðàáîòêè ÑÃÎ íàõîäèòñÿ 
â ðàáî÷åì ñîñòîÿíèè â ÷àñòè øàññè. Ïîäêëþ-
÷åíèå ýëåìåíòîâ ýëåêòðè÷åñêîé è ãèäðàâëè÷å-
ñêîé ñèñòåì ÑÃÎ ïëàíèðóåòñÿ íà ñëåäóþùåì 
ýòàïå.

Ïðîåêòèðîâàíèå ïðîôèëÿ çóáüåâ ÂÊ ïðî-
èçâîäèëîñü â ñîîòâåòñòâèè ñ çàâèñèìîñòÿìè, 
ïðèâåäåííûìè â ðàáîòå [9].

Îöåíêà êîíòàêòíîé è èçãèáíîé ïðî÷íîñòè 
çóáüåâ ÂÊ ïðîèçâîäèëàñü â ñîîòâåòñòâèè ñ èç-
âåñòíîé ìåòîäèêîé, èçëîæåííîé â ðàáîòàõ [1, 3].

Îïòèìèçàöèÿ êîíñòðóêöèè ÂÊ ïî ìàññå ïðî-
âîäèëàñü â ïðîãðàììíîé ñðåäå SW Simulation ñ 
ïðèìåíåíèåì ìåòîäà êîíå÷íûõ ýëåìåíòîâ.

Ïðîâåðêà äîñòîâåðíîñòè è îáîñíîâàííîñòè 
ðàçðàáîòàííîé ìåòîäèêè ïðîåêòèðîâàíèÿ ÂÊ 
îñóùåñòâëÿëàñü ïóòåì èçãîòîâëåíèÿ îïûòíûõ 
îáðàçöîâ ÂÊ, èõ óñòàíîâêîé â óçåë ïðèâîäà 
ÑÃÎ è ïðîâåäåíèåì çàâîäñêèõ èñïûòàíèé ïî-
ñëåäíåãî íà ãëàäêîì áåòîííîì ïîêðûòèè.

Çàâîäñêèå èñïûòàíèÿ âêëþ÷àëè äâà îñíîâ-
íûõ ýòàïà: ñòàòè÷åñêèé è äèíàìè÷åñêèé.

Ïðè ñòàòè÷åñêèõ èñïûòàíèÿõ îñóùåñòâëÿëàñü 
ïðîâåðêà âõîäà çóáüåâ ÂÊ â çàöåïëåíèå ñ ÐÀÃ è 
âûõîäà èç íåãî ïðè ñáîðêå õîäîâîé ñèñòåìû.

Ïðè äèíàìè÷åñêèõ èñïûòàíèÿõ îñóùåñòâëÿ-
ëàñü ïðîâåðêà ïëàâíîé è áåçóäàðíîé ðàáîòû çàöå-
ïëåíèÿ ïðè ðàçëè÷íûõ ðåæèìàõ äâèæåíèÿ ÑÃÎ: 

• ïðÿìîëèíåéíîå äâèæåíèå (âïåðåä/íàçàä); 
• ïîâîðîòû ñ ðàçëè÷íûìè ðàäèóñàìè, â 

òîì ÷èñëå è âîêðóã öåíòðà ìàññ ÑÃÎ. 

Òàêæå áîëåå ãëóáîêîå èññëåäîâàíèå ðàáîòû 
çàöåïëåíèÿ â äèíàìèêå îñóùåñòâëÿëîñü ïðè 
âûâåøåííûõ áîðòàõ ÑÃÎ.

Ðåçóëüòàòû èññëåäîâàíèÿ 
è èõ îáñóæäåíèå
Ïðîôèëü çóáüåâ ÂÊ, ïîëó÷åííûé â ðåçóëü-

òàòå ïðîåêòèðîâàíèÿ, ïðåäñòàâëåí íà ðèñ. 2.
Èñõîäÿ èç óñëîâèé ïðî÷íîñòè, â êà÷åñòâå îñ-

íîâíîãî ìàòåðèàëà ïðèíÿòà ñòàëü 09Ã2Ñ.
Áûëà ïðîèçâåäåíà îïòèìèçàöèÿ êîíñòðóê-

öèè ÂÊ ïî ìàññå çà ñ÷åò ôîðìèðîâàíèÿ ñïèö. 
Êàæäûé îáðàçåö ÂÊ âûïîëíåí ñâàðíûì è 

ñîñòîèò èç äâóõ ëèñòîâûõ çàãîòîâîê. Çóá÷àòûé 
âåíåö ïîëó÷åí ñ ïîìîùüþ îäíîé òåõíîëîãè÷å-
ñêîé îïåðàöèè – ëàçåðíîé ðåçêè íà êîîðäèíàò-
íîì ñòàíêå ñ ÷èñëîâûì ïðîãðàììíûì óïðàâëå-
íèåì.

Èçãîòîâëåííûå îáðàçöû ÂÊ áûëè óñòàíîâ-
ëåíû â óçëû ïðèâîäà ÑÃÎ (ðèñ. 3).

Â ïðîöåññå ñáîðêè õîäîâîé ñèñòåìû ÑÃÎ è 
óñòàíîâêè ÂÊ âûÿâëåíî, ÷òî çóáüÿ ÂÊ ñâîáîä-
íî âõîäÿò â öåâî÷íûé ïðîåì ÐÀÃ è âûõîäÿò èç 
íåãî áåç çàåäàíèé è çàêëèíèâàíèÿ äàæå ïðè 
ìàêñèìàëüíîì îõâàòå ÂÊ ÐÀÃ. Ïðè ýòîì ïðî-
ôèëüíûå ïîâåðõíîñòè çóáüåâ, íàõîäÿùèõñÿ â 
öåâî÷íûõ ïðîåìàõ, ñîïðèêàñàþòñÿ ñ ïîâåðõíî-
ñòÿìè öåâîê ÇÝ áåç çàçîðîâ.

Äèíàìè÷åñêèìè èñïûòàíèÿìè ïðè ðàçëè÷-
íûõ ðåæèìàõ äâèæåíèÿ (ïðÿìîëèíåéíîå äâè-
æåíèå è ïîâîðîò ñ ðàçëè÷íûìè ðàäèóñàìè, â 

Ðèñ. 2. Ïðîôèëü çóáüåâ ÂÊ, ïîëó÷åííûé â ðåçóëüòàòå ïðîåêòèðîâàíèÿ: 
R

ÂÏ
 – ðàäèóñ îêðóæíîñòè âïàäèí; R

ÂÑÏ
 – ðàäèóñ âñïîìîãàòåëüíîé îêðóæíîñòè; R

Ã
 – ðàäèóñ ãîëîâîê çóáüåâ; 

R
Ê0

 – ðàäèóñ öåíòðîâîé äóãè; R
Ï
 – ðàäèóñ ïðîôèëüíîé äóãè îêðóæíîñòè çóáà; ör  – ðàäèóñ öåâêè ÇÝ, 

îòëîæåííûé èç öåíòðà óñëîâíîãî øàðíèðà äî ïîâåðõíîñòè öåâêè ÇÝ, ñîïðèêàñàþùåéñÿ ñ äóãîé ïðîôèëÿ 
çóáà ÂÊ; öîr  – ðàäèóñ öåâêè ÇÝ, îòëîæåííûé èç öåíòðà óñëîâíîãî øàðíèðà äî ïîâåðõíîñòè öåâêè ÇÝ, 

ñîïðèêàñàþùåéñÿ ñ îêðóæíîñòüþ âïàäèí ÂÊ
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òîì ÷èñëå âîêðóã öåíòðà ìàññ, ðàçãîí è òîðìî-
æåíèå) è çàãðóçêè ÑÃÎ (ñ òÿãîâîé íàãðóçêîé îò 
0 äî 3 êÍ) óñòàíîâëåíî, ÷òî çàöåïëåíèå ðàáî-
òàåò íàäåæíî. ßâíûõ îòêàçîâ ïðè ðàáîòå çàöå-
ïëåíèÿ íå âûÿâëåíî.

Îäíàêî ñëåäóåò îòìåòèòü õàðàêòåðíûé 
ìåòàëëè÷åñêèé ñòóê ïðè ðàáîòå çàöåïëåíèÿ 
è îòíîñèòåëüíóþ âèáðàöèþ íà ìàëûõ ñêîðî-
ñòÿõ. Ýòî îáúÿñíÿåòñÿ îòñóòñòâèåì ïðèðàáîò-
êè çàöåïëåíèÿ ÂÊ è âíîâü èçãîòîâëåííîé ÐÀÃ. 
Öåâêè ÇÝ âíîâü èçãîòîâëåííûõ ÐÀÃ èìåþò 
ðàçíûå çíà÷åíèÿ òîëùèíû ñëîÿ ðåçèíîâîãî 
îáëîÿ íà ïîâåðõíîñòÿõ, êîíòàêòèðóþùèõ ñ 
ïðîôèëüíûìè ïîâåðõíîñòÿìè çóáüåâ ÂÊ. 

Äîïîëíèòåëüíî áûëî ïðîâåäåíî èññëåäîâà-
íèå ðàáîòû çàöåïëåíèÿ ÂÊ ñ ÐÀÃ â äèíàìèêå 
ïðè âûâåøåííîì áîðòå ÑÃÎ (ðèñ. 4).

Ïðè ýòîì îòìå÷åíî, ÷òî óðîâåíü âèáðàöèè è 
øóìà (îò ìåòàëëè÷åñêîãî ñòóêà) ñóùåñòâåííî 
íèæå, ÷åì â ïðîöåññå äâèæåíèÿ ÑÃÎ ïî íåðîâ-
íîñòÿì ïóòè.

Ñ öåëüþ áîëåå ïîëíîé îöåíêè äîñòîâåðíî-
ñòè è îáîñíîâàííîñòè ðàçðàáîòàííîé ìåòîäèêè 
ïðîåêòèðîâàíèÿ ÂÊ â äàëüíåéøåì íåîáõîäèìî 
ïðîâåñòè ðàñøèðåííûå èñïûòàíèÿ ÑÃÎ â ðå-
àëüíûõ óñëîâèÿõ ýêñïëóàòàöèè.

Íà äàííîì ýòàïå óæå ìîæíî ñêàçàòü î íå-
îáõîäèìîñòè óòî÷íåíèÿ îïðåäåëåíèÿ âåëè÷è-
íû óãëà êîíòàêòà  (óãëà ìåæäó êàñàòåëüíîé 
ê ïðîôèëüíîé êðèâîé çóáà è ïðÿìîé, ñîåäè-

íÿþùåé öåíòðû ýëåìåíòà çàöåïëåíèÿ ÐÀÃ ñ 
îñüþ âðàùåíèÿ ÂÊ) äëÿ çâåçäî÷åê ñ ðàçëè÷-
íûì ÷èñëîì çóáüåâ. Äëÿ ýòîãî öåëåñîîáðàçíî 
ñîçäàòü ñòåíäîâîå îáîðóäîâàíèå, íà êîòîðîì 
çàöåïëåíèå ÂÊ ñ ÐÀÃ ìîæíî èññëåäîâàòüñÿ â 
âûâåøåííîì ñîñòîÿíèè ñ öåëüþ èñêëþ÷åíèÿ 
âëèÿíèÿ ñîñòàâëÿþùèõ âèáðàöèè ïðè äâèæå-
íèè ÑÃÎ ïî íåðîâíîñòÿì îïîðíîé ïîâåðõíîñòè 
ñ çàìåðîì è äàëüíåéøèì àíàëèçîì îñíîâíûõ 
ïîêàçàòåëåé âèáðàöèè.

Áîëåå òîãî, äàííîå ñòåíäîâîå îáîðóäîâàíèå 
ïîçâîëèò ïðîâîäèòü èñïûòàíèÿ ïåðñïåêòèâíûõ 
êîíñòðóêöèé ãðåáíåâîãî, çóáîâîãî è êîìáèíè-
ðîâàííîãî çàöåïëåíèÿ ÂÊ ñ ÐÀÃ.

Âûâîäû
1. Ïðîâåäåíà ðàçðàáîòêà è èçãîòîâëåíèå íà-

òóðíûõ îáðàçöîâ ÂÊ öåâî÷íîãî çàöåïëåíèÿ ñ 
ÐÀÃ ïî ðàíåå ñîçäàííîé ìåòîäèêå.

2. Ïðîâåäåíû ýêñïåðèìåíòàëüíûå èññëå-
äîâàíèÿ â âèäå çàâîäñêèõ ñòàòè÷åñêèõ è äèíà-
ìè÷åñêèõ èñïûòàíèé ãóñåíè÷íîãî çàöåïëåíèÿ 
ÑÃÎ, ïîäòâåðæäàþùèå íàäåæíîñòü ðàáîòû 
íàòóðíûõ îáðàçöîâ ÂÊ è, ñëåäîâàòåëüíî, äî-
ñòîâåðíîñòü è îáîñíîâàííîñòü ðàçðàáîòàííîé 
ìåòîäèêè ïðîåêòèðîâàíèÿ ÂÊ öåâî÷íîãî çàöå-
ïëåíèÿ ñ ÐÀÃ.

3. Äàíû ðåêîìåíäàöèè äëÿ äàëüíåéøåãî èñ-
ñëåäîâàíèÿ öåâî÷íîãî çàöåïëåíèÿ ÂÊ ñ ÐÀÃ, à 
òàêæå äëÿ äîðàáîòêè ìåòîäèêè èõ ïðîåêòèðî-
âàíèÿ.

4. Îáîñíîâàíà íåîáõîäèìîñòü ñîçäàíèÿ ñïå-
öèàëèçèðîâàííîãî ñòåíäîâîãî îáîðóäîâàíèÿ 
äëÿ èññëåäîâàíèÿ ïàðàìåòðîâ ãóñåíè÷íîãî çà-
öåïëåíèÿ ðàçëè÷íûõ òèïîâ.

Ðèñ. 3. Óçåë ïðèâîäà ÑÃÎ: 
1 – ýëåêòðîäâèãàòåëü; 2 – ÷åðâÿ÷íûé ðåäóêòîð; 

3 – ïîäðàìíèê; 4 – ïåðåõîäíàÿ ñòóïèöà; 
5 – âàë ïðèâîäà; 6 – ÂÊ

Ðèñ. 4. Ðàáîòà âûâåøåííîãî áîðòà 
õîäîâîé ñèñòåìû ÑÃÎ
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EXPERIMENTAL VERIFICATION OF THE RELIABILITY OF THE METHOD 
OF DESIGNING DRIVING WHEELS OF PIN GEARING 

WITH RUBBER-REINFORCED CATERPILLARS
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The obvious advantages of rubber-reinforced caterpillars over tracks of other types make them 
indispensable for traction and transport vehicles for various purposes. Among other things, such 
caterpillars are distinguished by the possibility of their installation on the machine in place of metal 
caterpillars without a significant alteration of the design of chassis. Nevertheless, together with the 
replacement of the metal caterpillar with rubber reinforced in practice, it is also necessary to replace 
the existing driving wheel with a specially designed for rubber-reinforced caterpillar. This happens due 
to the fundamental differences in caterpillar designs and the features of their work. Until recently, there 
was no unified engineering method for designing the engagement of the driving wheel with the rubber-
reinforced caterpillar. In one of the previous works, the authors developed a technique that takes into 
account the features of rubber-reinforced caterpillars. This article describes the experimental testing 
of this technique on the example of a specific machine - self-propelled tracked sprayer for agricultural 
purposes. Designed in accordance with the developed technique, prototypes of driving wheels in the 
self-propelled caterpillar sprayer passed a complex of factory tests, including static and dynamic phases. 
At the static phase of the tests, the input and output of the teeth of the drive wheels were checked from 
engagement during the assembly of the drive system of the chassis. During the dynamic phase, the 
reliability of the engagement has been checked at various driving regimes and loads of the self-propelled 
caterpillar sprayer. In addition, a study was made of the engagement in dynamics with the hung side 
of the chassis. Experimental studies have confirmed the reliability of the driving wheel samples, the 
reliability and adequacy of the developed methodology. The recommendations for further investigation of 
the pin gearing and refinement of the design methodology are given in the paper, including the creation 
of specialized bench equipment.

Keywords: self-propelled caterpillar sprayer, running gear, pin gearing, driving wheel, rubber-reinforced 
caterpillar, design procedure, experimental studies


