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Íà ñåãîäíÿøíèé äåíü ôóíäàìåíòàëüíîé è âàæíåéøåé çàäà÷åé ðàçâèòèÿ ñåëüñêîãî õîçÿéñòâà ñòðàíû ÿâëÿåòñÿ 
ñîçäàíèå áåçîïàñíûõ óñëîâèé òðóäà, êîòîðûå ìîãëè áû îáåñïå÷èòü ìàêñèìàëüíóþ ýôôåêòèâíîñòü è ðåçóëüòà-
òèâíîñòü ñåëüñêîõîçÿéñòâåííûõ ðàáîò. Íåñîìíåííî, áåç ñîáëþäåíèÿ îõðàíû òðóäà âîçðàñòàåò ðèñê äëÿ æèçíè 
è çäîðîâüÿ ðàáîòíèêîâ ñåëà, â îñîáåííîñòè òðàêòîðèñòîâ, ÷òî âûðàæàåòñÿ â ñóùåñòâåííîì óâåëè÷åíèè ïðîöåí-
òà ïðîôåññèîíàëüíûõ çàáîëåâàíèé. Ñåðüåçíîé ïðîáëåìîé ïðè ðàáîòå íà òðàêòîðàõ ÿâëÿåòñÿ îáùàÿ âèáðàöèÿ 
(âèáðàöèÿ, ïåðåäàþùåéñÿ íà òðàêòîðèñòà ÷åðåç ñèäåíüå òðàêòîðà), óðîâåíü êîòîðîé ïðåâûøàåò äîïóñòèìóþ 
íîðìó. 
Ñ öåëüþ óëó÷øåíèÿ óñëîâèé òðóäà ïðè ðàáîòå íà òðàêòîðå ïðåäëîæåíà óñîâåðøåíñòâîâàííàÿ êîíñòðóêöèÿ 
ñèäåíüÿ òðàêòîðà. Åå ïðèìåíåíèå çà ñ÷åò óñòàíîâêè ãèäðàâëè÷åñêîãî àìîðòèçàòîðà è äîïîëíèòåëüíîé ïðóæè-
íû ïîçâîëèò äîáèòüñÿ ìàêñèìàëüíîãî ãàøåíèÿ êîëåáàíèé, âîçäåéñòâóþùèõ íà ñèäåíüå è íåïîñðåäñòâåííî íà 
òðàêòîðèñòà ïðè äâèæåíèè ïî áåçäîðîæüþ.
Êëþ÷åâûå ñëîâà: êîíñòðóêöèÿ, ñèäåíüå, òðàêòîð, óñëîâèÿ òðóäà, ïðóæèíà, ãèäðàâëè÷åñêèé àìîðòèçàòîð, êî-
ëåáàíèÿ, âèáðàöèÿ, òðàêòîðèñò, óðîâåíü.

Nowadays the fundamental and most important task of the development of agriculture in the country is to create safe 
working conditions that could ensure maximum efficiency and effectiveness of agricultural work. Undoubtedly, with-
out observing labor protection, the risk to the life and health of rural workers, especially tractor drivers, increases and 
this translates into a significant increase in the percentage of occupational diseases. A serious problem when working 
on tractors is the general vibration (vibration transmitted to the tractor driver through the tractor seat), which level 
exceeds the permissible limit.
In order to improve working conditions when working on a tractor, an improved design of the tractor seat is proposed. 
Its use due to the installation of a hydraulic shock absorber and an additional spring will allow maximum damping of 
vibrations acting on the seat and directly on the tractor driver when driving off-road.
Keywords: design, seat, tractor, working conditions, spring, hydraulic shock absorber, oscillations, vibration, tractor 
driver, level.
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Ââåäåíèå
Àíàëèç ñîñòîÿíèÿ óñëîâèé òðóäà è ïîñëåä-

ñòâèé âëèÿíèÿ ïðîèçâîäñòâåííîé äåÿòåëü-
íîñòè íà çäîðîâüå ðàáîòàþùèõ ïîêàçûâàåò, 
÷òî ïðîôåññèîíàëüíàÿ ñòðóêòóðà çàáîëåâàå-
ìîñòè ðàáîòíèêîâ ÀÏÊ ôîðìèðóåòñÿ â îñíîâ-
íîì çà ñ÷åò äâóõ ïðîôåññèé – ìåõàíèçàòîðîâ 
(50 %) è æèâîòíîâîäîâ (ñâûøå 30 %). ×àñòîòà 
ïåðâè÷íîé èíâàëèäíîñòè ñðåäè ìåõàíèçàòî-
ðîâ â 1,7 ðàçà âûøå, ÷åì ïî îòðàñëè â öåëîì. 
Â 80 % ñëó÷àåâ èõ èíâàëèäíîñòü óñòàíàâ-
ëèâàåòñÿ â âîçðàñòå äî 50 ëåò, è çà 10–12 ëåò 
äî íàñòóïëåíèÿ ïåíñèîííîãî âîçðàñòà 70 % 
ñòàæèðîâàííûõ è âûñîêîêâàëèôèöèðîâàííûõ 
ìåõàíèçàòîðîâ îñòàâëÿþò ðàáîòó òðàêòîðèñòà-
ìàøèíèñòà ïî áîëåçíè. Èç-çà íèçêîãî êà÷åñòâà 
ìàøèí è ìåõàíèçìîâ ìåõàíèçàòîðû â áîëüøèí-
ñòâå ñâîåì ãèáíóò íà ïðîèçâîäñòâå èëè óìèðà-
þò îò ïîëó÷åííûõ çàáîëåâàíèé. Ïî ñòàòèñòèêå 
ïîíÿòíî, ÷òî òðàêòîðèñòû ÷àùå âñåãî ðàáîòà-
þò íà ñòàðûõ èëè èçíîøåííûõ òðàêòîðàõ [2]. 

Öåëü ðàáîòû
Óëó÷øåíèå óñëîâèé òðóäà ïðè ðàáîòå íà 

òðàêòîðå.

Ìåòîäû è ñðåäñòâà
Â äàííîé ðàáîòå èñïîëüçóåòñÿ ïðàêòè÷å-

ñêèé ìåòîä èññëåäîâàíèÿ óñëîâèé òðóäà. Èç-
ìåðåíèÿ ïðîâîäèëèñü íà òðàêòîðàõ â óñëîâèÿõ 
ñåëüñêîõîçÿéñòâåííûõ ïðåäïðèÿòèé Óäìóðò-
ñêîé ðåñïóáëèêè. Ïîëó÷åííûå ðåçóëüòàòû 
ïî óðîâíþ îáùåé âèáðàöèè íà ðàáî÷åì ìåñòå 
òðàêòîðèñòà (â êàáèíå òðàêòîðà) ïðåäñòàâëåíû 
íà ðèñ. 1.

Äëÿ òîãî ÷òîáû ïîíÿòü, íà ñêîëüêî ðåçóëü-
òàòû ïðåâûøàþò íîðìó, íóæíî ðàññìîòðåòü 
òàáëèöó, ãäå äàíû êëàññû óñëîâèé òðóäà â çà-

âèñèìîñòè îò óðîâíåé ëîêàëüíîé è îáùåé âè-
áðàöèè è øóìà íà ðàáî÷åì ìåñòå â òàáëèöå [1].

Ïî ïðåäñòàâëåííûì äàííûì ìîæíî ñêàçàòü, 
÷òî êëàññû óñëîâèé òðóäà íà ðàáî÷èõ ìåñòàõ 
òðàêòîðèñòîâ êîëåáëþòñÿ îò 3,1 äî 3,2 – ýòî 
âðåäíûå óñëîâèÿ òðóäà.

Âñå èçìåðåíèÿ ïðîâîäèëèñü ïðè ïîìîùè 
øóìîìåðà «Îêòàâà 110À». Ôîòî îáîðóäîâàíèÿ 
ïðåäñòàâëåíî íà ðèñ. 2 [5].

Òàáëèöà

Êëàññû óñëîâèé òðóäà â çàâèñèìîñòè îò óðîâíåé ëîêàëüíîé è îáùåé âèáðàöèè è øóìà íà ðàáî÷åì ìåñòå

Íàçâàíèå ôàêòîðà, ïîêàçàòåëü, 
åäèíèöà èçìå ðåíèÿ

Êëàññû óñëîâèé òðóäà
Äîïóñòèìûé Âðåäíûé Îïàñíûé

2 3.1 3.2 3.3 3.4 4
Ïðåâûøåíèå ÏÄÓ äî …äÁ

ÂÈÁÐÀÖÈß ËÎÊÀËÜÍÀß
Ýêâèâàëåíòíûé êîððåêòèðîâàííûé óðîâåíü 
âèáðîóñêîðåíèÿ, äÁ

Íå áîëåå ÏÄÓ (126 äÁ) 3 6 9 12 Áîëåå 12

ÂÈÁÐÀÖÈß îáùàÿ
Ýêâèâàëåíòíûé êîððåêòèðîâàííûé óðîâåíü 
âèáðîóñêîðåíèÿ, äÁ

Íå áîëåå ÏÄÓ (112 äÁ) 6 12 18 24 Áîëåå 24

Øóì, ýêâèâàëåíòíûé óðîâåíü çâóêà, äÁÀ Íå áîëåå ÏÄÓ (80 äÁ) 5 15 25 35 Áîëåå 35

Ðèñ. 1. Ïîëó÷åííûå ðåçóëüòàòû ïî óðîâíþ 
îáùåé âèáðàöèè íà ðàáî÷åì ìåñòå òðàêòîðèñòà

Ðèñ. 2. Øóìîìåð «Îêòàâà 110À»
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Ïîñëå ïðîâåäåííîãî àíàëèçà ñïîñîáîâ 
ïî óëó÷øåíèþ óñëîâèé òðóäà òðàêòîðèñòîâ 
áûëî ðåøåíî, ÷òî óñîâåðøåíñòâîâàíèå êîí-
ñòðóêöèè ñèäåíüÿ òðàêòîðà – ëó÷øèé âàðèàíò 
äëÿ îñóùåñòâëåíèÿ èäåè [3]. Ïîýòîìó ïðåäëà-
ãàåòñÿ ñõåìà íîâîé ïîäâåñêè (ðèñ. 3). Ïîäâåñêà 
ñèäåíüÿ ñîñòîèò èç: ãèäðàâëè÷åñêîãî àìîðòèçà-
òîðà, ïðóæèíû, âåðõíåé è íèæíåé ïëàíêè è äî-
ïîëíèòåëüíîé ïðóæèíû [1].

Íîâàÿ êîíñòðóêöèÿ ñèäåíüÿ òðàêòîðà 
äîëæíà ïðè åçäå ïî áåçäîðîæüþ ìàêñèìàëüíî 
ïîãëîùàòü óäàðû. ×òîáû ïðîâåñòè àíàëèç âëè-
ÿíèÿ íîâîé êîíñòðóêöèè íà ðàáîòó òðàêòîðè-
ñòîâ, ñîñòàâëåíàÿ ñõåìà (ðèñ. 4), íà îñíîâàíèè 
êîòîðîé áóäåò îïèñûâàòüñÿ ìàòåìàòè÷åñêàÿ 
ìîäåëü ýòîãî äâèæåíèÿ.

Ïðóæèíà, ïîñòàâëåííàÿ  íà ïåðåäíþþ ÷àñòü 
ñèäåíüÿ òðàêòîðà, áóäåò ñìåùàòüñÿ è àìîð-
òèçèðîâàòü óäàðû ïî îñè Õ1. Îíà äîëæíà 
ïðåäîòâðàòèòü «ãóëÿíèå» ñèäåíüÿ è ïîâûñèòü 
óñòîé÷èâîñòü ê êîëåáàíèÿì è óäàðàì ïðè åçäå 
ïî áåçäîðîæüþ è ãîðíîé ìåñòíîñòè. Òàêàÿ äî-
ïîëíèòåëüíàÿ çàùèòà îò âèáðàöèè îáåñïå÷èò 
êîìôîðòíóþ åçäó è ïðåäîòâðàòèò áûñòðóþ 
óòîìëÿåìîñòü òðàêòîðèñòîâ [3]. Ãèäðàâëè÷å-
ñêèé àìîðòèçàòîð òàêæå îáåñïå÷èò äîïîëíè-
òåëüíóþ çàùèòó îò óêà÷èâàíèé è âèáðàöèè [4].

Îñíîâíûì ýëåìåíòîì ïðåäñòàâëåííîé 
ñõåìû îïûòíîé ïîäâåñêè ÿâëÿåòñÿ ïíåâìî-
ïîðøíåâîé óïðóãèé ýëåìåíò – àìîðòèçàòîð, 
êîòîðûé êðåïèòñÿ ïðè ïîìîùè áîëòîâ ê îñíî-
âàíèþ ñèäåíüÿ òðàêòîðà è ê êàðêàñó (ðèñ. 5).

Ðèñ. 3. Cõåìà îïûòíîé ïîäâåñêè ñèäåíüÿ

Ðèñ. 4. Ñõåìà äëÿ ïðîâåäåíèÿ àíàëèçà âëèÿíèÿ 
íîâîé êîíñòðóêöèè íà òåõíîëîãè÷åñêèé ïðîöåññ: 

Õ, Y – êîîðäèíàòíûå îñè; L1, L2 – äëèíà ïðóæèíû 
è àìîðòèçàòîðà; t – øàã ïðóæèíû; 
Õ1, Õ2 – îñè ïåðåìåùåíèÿ ïðóæèí

Ðèñ. 5. Ñõåìà êðåïëåíèÿ àìîðòèçàòîðà â ðàçðåçå: 
1 – áîëò, 2 – êîðïóñ ñèäåíüÿ, 3 – àìîðòèçàòîð, 

4 – øàéáà, 5 – ãàéêà
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Âûâîäû
Íà îñíîâàíèè ïðîâåäåííûõ èññëåäîâàíèé 

íîâîé ïîäâåñêè ñèäåíüÿ êîëåñíîãî òðàêòîðà öå-
ëåñîîáðàçíî ðåêîìåíäîâàòü èñïîëüçîâàòü ïîëó-
÷åííûå ðåçóëüòàòû ïðè ïðîåêòèðîâàíèè ïîäâå-
ñîê ñèäåíüÿ ñ àìîðòèçàòîðîì [4]. Ýòî îáåñïå÷èò 
ñíèæåíèå âðåäíîãî âîçäåéñòâèÿ òðàíñïîðòíîé 
âèáðàöèè íà òðàêòîðèñòà è ïîâûøåíèå ýêñïëóà-
òàöèîííîé ñêîðîñòè äâèæåíèÿ òðàêòîðà ïî áåç-
äîðîæüþ. Ïëþñ êî âñåìó âûøåñêàçàííîìó:

– óâåëè÷èòñÿ òðóäîâîå äîëãîëåòèå òðàêòî-
ðèñòîâ; 

– óìåíüøàòüñÿ ïåðåðûâû â ðàáîòå, òàê 
êàê ìåõàíèçàòîðû áóäóò ìåíüøå óñòàâàòü;

– óâåëè÷èòñÿ êîíöåíòðàöèÿ âíèìàíèÿ òðàê-
òîðèñòîâ, à çíà÷èò, âïîñëåäñòâèè óìåíüøàòüñÿ 
àâàðèè è íåñ÷àñòíûå ñëó÷àè. [1]

Áåññïîðíî, òàêèå èçìåíåíèÿ óâåëè÷àò êà-
÷åñòâî ðàáîòû òðàêòîðèñòîâ. Áóäåò ïåðåâîä 
êëàññîâ óñëîâèé òðóäà ïî âðåäíîñòè èç 3.2 â 3.1 
èëè 2 ïî îáùåé âèáðàöèè, à ýòî çíà÷èò, ÷òî ñà-
íèòàðíî-ãèãèåíè÷åñêèå ïîêàçàòåëè óëó÷øàòñÿ. 
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