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Êóëüòèâàòîðíûå ëàïû íà óïðóãèõ ñòîéêàõ ïðè ðàáîòå èìåþò îòêëîíåíèå îò óñòàíîâëåííîé ãëóáèíû îáðà-
áîòêè íà 10–15 % áîëüøå, ÷åì ïðè æåñòêîé ïîäâåñêå è íå ñîõðàíÿþò îïòèìàëüíóþ ãåîìåòðèþ ðåçàíèÿ. Ñ 
óâåëè÷åíèåì ñêîðîñòè è ãëóáèíû îáðàáîòêè òÿãîâîå ñîïðîòèâëåíèå è îòêëîíåíèå ëàïû îò çàäàííîé ãëóáèíû 
îáðàáîòêè óâåëè÷èâàþòñÿ. Ïîýòîìó äëÿ îáåñïå÷åíèÿ êà÷åñòâà è ýôôåêòèâíîñòè ðàáîòû êîìáèíèðîâàííîãî 
êóëüòèâàòîðà, îñíàùåííîãî óïðóãèìè S-îáðàçíûìè ñòîéêàìè, íåîáõîäèìî èçìåíÿòü æåñòêîñòü ñòîåê. Öåëü 
èññëåäîâàíèÿ – ïîâûøåíèå êà÷åñòâà è ñíèæåíèå ýíåðãîçàòðàò ïîâåðõíîñòíîé îáðàáîòêè ïî÷âû ïóòåì ðåãó-
ëèðîâàíèÿ è îïòèìèçàöèè æåñòêîñòè óïðóãîé ñòîéêè êóëüòèâàòîðà. Äëÿ èçó÷åíèÿ ðàáîòû óïðóãîé S-îáðàçíîé 
ñòîéêè èñïîëüçîâàëñÿ ìåòîä ïîëíîãî ôàêòîðíîãî ýêñïåðèìåíòà, ïîçâîëèâøèé ïîëó÷èòü ìàòåìàòè÷åñêèå ìî-
äåëè ñ ó÷åòîì âûáðàííûõ êîíòðîëèðóåìûõ ôàêòîðîâ. Çà êîíòðîëèðóåìûå ïåðåìåííûå ïðèíèìàëè ôàêòîðû, 
õàðàêòåðèçóþùèå ñâîéñòâà ðàáîòû óïðóãîé S-îáðàçíîé ñòîéêè è èìåþùèå îïðåäåëåííûå ÷èñëåííûå çíà÷åíèÿ. 
Â õîäå èññëåäîâàíèÿ èçó÷àëîñü âëèÿíèå ãëóáèíû îáðàáîòêè, ñêîðîñòè àãðåãàòà è æåñòêîñòè ñòîéêè íà òÿãîâîå 
ñîïðîòèâëåíèå è îòêëîíåíèÿ ëàïû. Ðåçóëüòàòû èññëåäîâàíèé ïîêàçàëè, ÷òî ïðè óâåëè÷åíèè ãëóáèíû îáðàáîò-
êè îò 0,04 äî 0,12 ì ïðè ñêîðîñòè 3 ì/ñ òÿãîâîå ñîïðîòèâëåíèå S-îáðàçíîé ñòîéêè âîçðàñòåò ñ 105 äî 670 Í. 
Ñëåäóåò çàìåòèòü, ÷òî óâåëè÷åíèå æåñòêîñòè ñòîéêè ñ 6226 äî 21815 Í/ì ïðèâîäèò ê ñíèæåíèþ òÿãîâîãî ñî-
ïðîòèâëåíèÿ íà 100 Í. Ñ óâåëè÷åíèåì ãëóáèíû îáðàáîòêè è ñêîðîñòè àãðåãàòà îòêëîíåíèå íîñêà ëàïû óâåëè-
÷èâàåòñÿ. Ïðè óâåëè÷åíèè æåñòêîñòè ñòîéêè îòêëîíåíèå íîñêà ëàïû óìåíüøàåòñÿ. Ìàêñèìàëüíîå îòêëîíåíèå 
íàáëþäàåòñÿ ïðè ñêîðîñòè 3 ì/ñ, ãëóáèíå 0,12 ì, æåñòêîñòè ñòîéêè 6826 Í/ì. Â ðåçóëüòàòå èññëåäîâàíèÿ äëÿ 
âûïîëíåíèÿ àãðîòåõíè÷åñêèõ òðåáîâàíèé ïðè ïîâåðõíîñòíîé îáðàáîòêè ïî÷âû ïðåäëîæåíî óñòàíîâèòü â êîí-
ñòðóêöèþ óïðóãîé S-îáðàçíîé ñòîéêè ðåãóëÿòîð æåñòêîñòè.
Êëþ÷åâûå ñëîâà: êîìáèíèðîâàííûé êóëüòèâàòîð, òÿãîâîå ñîïðîòèâëåíèå, óïðóãàÿ ñòîéêà, ðåãóëÿòîð, æåñò-
êîñòü.

Cultivating paws on elastic struts at work have a deviation from the established depth of processing by 10–15 % more 
than with a rigid suspension and do not preserve the optimal cutting geometry. With increasing speed and depth 
of treatment, tractive resistance and deflection of the paw from a given depth of processing increase. Therefore, to 
ensure the quality and efficiency of the combined cultivator equipped with elastic S-shaped struts, it is necessary to 
change the rigidity of the racks. The purpose of the study is to improve the quality and reduce the energy consumption 
of surface tillage by regulating and optimizing the rigidity of the elastic strut of the cultivator. To study the work of 
the elastic S-pillar, the method of full factorial experiment was used, which allowed obtaining mathematical models, 
taking into account the selected controlled factors. For the controlled variables, the factors characterizing the work 
properties of the elastic S-pillar and having certain numerical values were taken. In the course of the study, the influ-
ence of the depth of treatment, the speed of the aggregate and the stiffness of the strut on the traction resistance and 
the deviation of the paw was studied. The results of the research showed that with an increase in processing depth 
from 0,04 m to 0,12 m at a speed of 3 m/s, the traction resistance of the S-pillar will increase from 105 N to 670 N. 
It should be noted that increasing the stiffness of the rack from 6226 N/m to 21815 N/m leads to a reduction in trac-
tion resistance by 100 N. With increasing depth of processing and speed of the unit – the deviation of the toe of the 
paw increases. With increasing stiffness of the stand, the deviation of the toe of the paw decreases. The maximum 
deviation is observed at a speed of 3 m/s, a depth of 0,12 m, rigidity of the rack 6826 N/m. As a result of the study, 
in order to fulfill the agrotechnical requirements for surface tillage, it is proposed to install a stiffness regulator in the 
design of the elastic S-bar.
Keywords: combined cultivator, tractive resistance, elastic rack controller, stiffness.
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Ââåäåíèå
Â íàñòîÿùåå âðåìÿ íåîáõîäèìî óëó÷øàòü 

ñïîñîáû è ñèñòåìû ïîâåðõíîñòíîé îáðàáîò-
êè ïî÷âû, èñïîëüçîâàòü áîëåå ñîâåðøåííûå 
ñåëüñêîõîçÿéñòâåííûå ìàøèíû [1]. Ê íèì îò-
íîñÿòñÿ êîìáèíèðîâàííûå ìàøèíû è àãðåãàòû, 
ýêñïëóàòàöèÿ êîòîðûõ ïîâûøàåò êà÷åñòâî âû-
ïîëíåíèÿ òåõíîëîãè÷åñêèõ îïåðàöèé îáðàáîò-
êè ïî÷âû, ñîêðàùàåò ÷èñëî ïðîõîäîâ ïî ïîëþ, 
ïîòåðè âðåìåíè íà õîëîñòûå ïðîõîäû è çàåçäû, 
äåíåæíûå è òðóäîâûå çàòðàòû, óâåëè÷èâàåò 
ïðîèçâîäèòåëüíîñòü òðóäà [2]. 

Çíà÷èòåëüíûé èíòåðåñ ïðåäñòàâëÿþò èññëå-
äîâàíèÿ ñîâðåìåííûõ êîìáèíèðîâàííûõ êóëü-
òèâàòîðîâ, îñíàùåííûõ óïðóãèìè ñòîéêàìè. 
Ðàáî÷èå îðãàíû íà óïðóãèõ ñòîéêàõ, âñòðå÷àÿ 
â ïðîöåññå ðàáîòû ïåðåìåííîå ñîïðîòèâëåíèå 
ïî÷âû, ñîâåðøàþò âûíóæäåííûå êîëåáàíèÿ. 
Ýòî ïðèâîäèò ê óëó÷øåíèþ êà÷åñòâà êðîøåíèÿ 
ïî÷âû è ñíèæåíèþ òÿãîâîãî ñîïðîòèâëåíèÿ [3]. 
Îäíàêî ëàïû íà óïðóãîé ïîäâåñêå ïðè ðàáîòå 
èìåþò îòêëîíåíèå îò óñòàíîâëåííîé ãëóáèíû 
îáðàáîòêè íà 10–15 % áîëüøå, ÷åì ïðè æåñò-
êîé ïîäâåñêå, è íå ñîõðàíÿþò îïòèìàëüíóþ 
ãåîìåòðèþ ðåçàíèÿ [4]. 

Ïîýòîìó ïîèñêè íàó÷íî-îáîñíîâàííûõ ïó-
 òåé ðåøåíèÿ çàäà÷ ïîâûøåíèÿ ýôôåêòèâíîñòè 
ðàáîòû àãðåãàòîâ äëÿ ïîâåðõíîñòíîé îáðàáîò-
êè ïî÷âû, êóëüòèâàòîðàìè ñ óïðóãèìè ñòîéêà-
ìè ÿâëÿþòñÿ àêòóàëüíûìè.

Öåëü èññëåäîâàíèÿ
Ïîâûøåíèå êà÷åñòâà è ñíèæåíèå ýíåðãîçà-

òðàò ïîâåðõíîñòíîé îáðàáîòêè ïî÷âû ïóòåì 
ðåãóëèðîâàíèÿ è îïòèìèçàöèè æåñòêîñòè 
óïðóãîé ñòîéêè êóëüòèâàòîðà.

Ìàòåðèàëû è ìåòîäû
Çà îáúåêò èññëåäîâàíèÿ âûáðàíà óïðóãàÿ 

S-îáðàçíàÿ ñòîéêà êóëüòèâòîðà. Ðàáî÷èé îðãàí 
íà óïðóãîé S-îáðàçíîé ñòîéêå âçàèìîäåéñòâóåò 
ñ îáðàáàòûâàåìîé ñðåäîé – ïî÷âîé. Â ïðîöåññå 
åå ðàçðóøåíèÿ âîçíèêàþò ðåàêöèè è ìîìåíòû 
ñîïðîòèâëåíèÿ, êîòîðûå ïðè ëàáîðàòîðíûõ 
èññëåäîâàíèÿõ ÿâëÿþòñÿ âûõîäíûìè ïàðàìå-
òðàìè. Îïðåäåëÿþùèìè ôàêòîðàìè ðàáîòû 
óïðóãîé S-îáðàçíîé ñòîéêè ÿâëÿþòñÿ ìàòå-
ðèàë, ôîðìà è ðàçìåðû åå ñå÷åíèÿ, ãëóáèíà 
îáðàáîòêè, ñêîðîñòü, æåñòêîñòü ñòîéêè è äð. 
Äëÿ èçó÷åíèÿ ðàáîòû S-îáðàçíîé ñòîéêè íàìè 
ïðèíÿò ìåòîä ïîëíîãî ôàêòîðíîãî ýêñïåðèìåí-
òà, ïîçâîëÿþùèé ïîëó÷èòü ìàòåìàòè÷åñêóþ 

ìîäåëü ñ ó÷åòîì âûáðàííûõ êîíòðîëèðóåìûõ 
ïàðàìåòðîâ.

Çà ïàðàìåòðû îïòèìèçàöèè Y
i
 ðàáîòû óïðó-

ãîé S-îáðàçíîé ñòîéêè ïðèíÿëè òÿãîâîå óñèëèå 
è îòêëîíåíèå íîñêà ëàïû îò çàäàííîé ãëóáèíû 
îáðàáîòêè [5].

Òÿãîâîå óñèëèå è îòêëîíåíèå îò çàäàííîé 
ãëóáèíû îáðàáîòêè êàê ïàðàìåòðû îïòèìèçà-
öèè ñîîòâåòñòâóþò ñëåäóþùèì òðåáîâàíèÿì:

– èõ çíà÷åíèÿ èçìåíÿþòñÿ ïðè ëþáîì èçìå-
íåíèè ôàêòîðîâ ðàáîòû S-îáðàçíîé ïðóæèííîé 
ñòîéêè â ïî÷âå;

– ýòî ñòàòèñòè÷åñêè ýôôåêòèâíûå ïàðàìå-
òðû, ò.å. èçìåðÿþòñÿ ñ íàèáîëüøåé òî÷íîñòüþ, 
÷òî ïîçâîëÿåò ñîêðàòèòü äî ìèíèìóìà ïîâòîð-
íîñòü îïûòîâ.

Çà êîíòðîëèðóåìûå ïåðåìåííûå ïðèíèìàëè 
ôàêòîðû, õàðàêòåðèçóþùèå ñâîéñòâà ðàáîòû 
óïðóãîé S-îáðàçíîé ñòîéêè è èìåþùèå îïðåäå-
ëåííûå ÷èñëåííûå çíà÷åíèÿ, äëÿ êîòîðûõ ââî-
äèëè ñëåäóþùèå îáîçíà÷åíèÿ: h – ãëóáèíà îá-
ðàáîòêè, ì (õ

1
); V – ñêîðîñòü äâèæåíèÿ ñòîéêè, 

ì/ñ (õ
2
); K

æåñò
 – æåñòêîñòü ñòîéêè, êÍ/ì (õ

3
).

Ïðè îïðåäåëåíèè âåëè÷èí êîëè÷åñòâåí-
íûõ îöåíîê âî âíèìàíèå ïðèíèìàëè òîëüêî òå 
ôàêòîðû, êîòîðûå âëèÿþò íà ðàáîòó óïðóãîé 
S-îáðàçíîé ñòîéêè.

Èíòåðâàë âàðüèðîâàíèÿ ôàêòîðîâ õ
1
, õ

2 
îáó-

ñëàâëèâàëñÿ àãðîòåõíè÷åñêèìè òðåáîâàíèÿìè ê 
ïðåäïîñåâíîé îáðàáîòêå ïî÷âû, ýíåðãåòè÷åñêè-
ìè è ñêîðîñòíûìè õàðàêòåðèñòèêàìè òðàêòîðà. 
Ãðàíèöó èçìåíåíèÿ ôàêòîðà õ

3
 îïðåäåëÿëè ïî ðå-

çóëüòàòàì ïðîâåäåíèÿ ïàññèâíîãî ýêñïåðèìåíòà.
Ñâÿçü ïàðàìåòðîâ îïòèìèçàöèè ñ ôàêòîðà-

ìè ðàáî÷åãî ïðîöåññà â îáùåì âèäå çàïèøåòñÿ:

òÿã æåñò; ( , , ,...).H f h V KÐ  

Âûáðàííûå ôàêòîðû ðàáî÷åãî ïðîöåññà îò-
âå÷àþò ñëåäóþùèì òðåáîâàíèÿì:

– âñå ôàêòîðû óïðàâëÿåìûå, ò.å. ïîçâîëÿþò 
óñòàíàâëèâàòü òðåáóåìîå çíà÷åíèå è ïîääåð-
æèâàòü åãî ïîñòîÿííûì â òå÷åíèå îïûòà;

– äëÿ âñåõ ôàêòîðîâ âûïîëíÿþòñÿ óñëîâèÿ 
ñîâìåñòèìîñòè, ò.å. òàêîå óñëîâèå, ïðè êîòî-
ðîì âîçìîæíîå èõ âçàèìíîå âëèÿíèå íå âû-
çûâàåò íàðóøåíèÿ ðàáîòû óïðóãîé S-îáðàçíîé 
ñòîéêè â ïî÷âå;

– âñå ôàêòîðû íåçàâèñèìûå, ò.å. îáëàäàþò 
âîçìîæíîñòüþ èõ óñòàíîâêè íà ëþ áîì óðîâíå 
íåçàâèñèìî îò óðîâíåé äðóãèõ ôàêòîðîâ;

– âñå ôàêòîðû îäíîçíà÷íû, ò.å. íå ÿâëÿþòñÿ 
ôóíêöèåé äðóãèõ;
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– âñå ôàêòîðû íåïîñðåäñòâåííî âîçäåéñòâó-
þò íà ïàðàìåòð îïòèìèçàöèè;

– òî÷íîñòü óñòàíîâëåíèÿ ãðàíè÷íûõ çíà÷å-
íèé ôàêòîðîâ ìàêñèìàëüíî âûñîêàÿ.

Ïðè ïðîâåäåíèè ìíîãîôàêòîðíîãî ýêñïåðè-
ìåíòà ïî îïðåäåëåíèþ ðàöèîíàëüíûõ ðåæèìîâ 
ðàáîòû óïðóãèõ S-îáðàçíûõ ñòîåê â ïî÷âå ïðè-
íÿëè ôàêòîðû è óðîâíè èõ âàðüèðîâàíèÿ, ïðè-
âåäåííûå â òàáë. 1.

Ñî÷åòàíèå ôàêòîðîâ è ïîëó÷åííûå ðåçóëü-
òàòû îïûòîâ ïðè èññëåäîâàíèè òÿãîâîãî ñîïðî-
òèâëåíèÿ óïðóãîé S-îáðàçíîé ñòîéêè ñ ðåãóëÿ-
òîðîì æåñòêîñòè ïðåäñòàâëåíû â òàáë. 2.

Ïîñëå ðàñ÷åòà è èñêëþ÷åíèÿ íåçíà÷è-
ìûõ êîýôôèöèåíòîâ ïîëó÷åíî óðàâíåíèå ðåã-
ðåññèè:

æåñò72,3 5890,62 26,25 6,25 .Ð h V K       

Íà ðèñ. 1 ïðèâåäåíû ãðàôèêè çàâèñèìîñòè 
òÿãîâîãî óñèëèÿ îò æåñòêîñòè ñòîéêè, ñêîðî-
ñòè è ãëóáèíû îáðàáîòêè ïî÷âû, ïîëó÷åííûå 
ïðè ìíîãîôàêòîðíîì ýêñïåðèìåíòå.

Ñî÷åòàíèå ôàêòîðîâ è ïîëó÷åííûå ðåçóëü-
òàòû îïûòîâ ïðè èññëåäîâàíèè âëèÿíèÿ ðå-
æèìîâ ðàáîòû óïðóãîé S-îáðàçíîé ñòîéêè â 
ïî÷âå íà îòêëîíåíèÿ íîñêà ëàïû ïðåäñòàâëåíû 
â òàáë. 3. 

Òàáëèöà 1
Ôàêòîðû è èíòåðâàëû èõ âàðüèðîâàíèÿ â äåéñòâèòåëüíûõ çíà÷åíèÿõ

Óðîâíè
Ôàêòîðû ðàáî÷åãî ïðîöåññà â åäèíèöàõ èçìåðåíèÿ

(õ
1
) – h, ì (õ

2
) – V, ì/ñ (õ

3
) –  K

æåñò
, êÍ/ì

Âåðõíèé 0,12 3 6,826 (ñòàíäàðòíàÿ)
Íèæíèé 0,04 2 21,815

Îñíîâíîé 0,08 2,5 14,3205
Èíòåðâàë âàðüèðîâàíèÿ 0,04 0,5 7,4945

Òàáëèöà 2
Ìàòðèöà ïëàíèðîâàíèÿ è ðåçóëüòàòû îïûòîâ

Í
îì

åð
 

îï
û

òà  Ôàêòîðû Êîìáèíàöèè ôàêòîðîâ Çíà÷åíèå ïàðàìåòðà îïòèìèçàöèè 
(òÿãîâîå ñîïðîòèâëåíèå Ð

òÿã
, Í) 

õ
0

õ
1

õ
2

õ
3

õ
1
õ

2
õ

1
õ

3
õ

2
õ

3
õ

1
 õ

2
 õ

3 Y
1

Y
2

Y
3

Y
4

1 + - - - + + + - 100 110 100 110
2 + + - - - - + + 520 540 520 540
3 + - + - - + - + 130 120 110 120
4 + + + - + - - - 550 550 560 570
5 + - - + + - - + 150 140 160 160
6 + + - + - + - - 650 670 660 660
7 + - + + - - + - 170 180 190 180

8 + + + + + + + + 680 690 700 710

Ðèñ. 1. Ãðàôèê çàâèñèìîñòè òÿãîâîãî óñèëèÿ 
óïðóãîé S-îáðàçíîé ñòîéêè îò ãëóáèíû 
îáðàáîòêè ïî÷âû è æåñòêîñòè ñòîéêè: 

à – V = 2 ì/ñ; á – V = 3 ì/ñ
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Ïîëó÷åíî óðàâíåíèå ðåãðåññèè äëÿ îïðå-
äåëåíèÿ îòêëîíåíèÿ óïðóãîé S-îáðàçíîé 
ñòîéêè:

æåñò

0,0257 0,1933

0,0030 0,0017 .

Í h

V K

    
   

Íà ðèñ. 2 ïðèâåäåíû ãðàôèêè çàâèñèìîñòè 
îòêëîíåíèÿ íîñêà ëàïû óïðóãîé S-îáðàçíîé 
ñòîéêè îò åå æåñòêîñòè, ñêîðîñòè è ãëóáèíû 
îáðàáîòêè, ïîëó÷åííûå ïðè ìíîãîôàêòîðíîì 
ýêñïåðèìåíòå.

Ðåçóëüòàòû è îáñóæäåíèå
Àíàëèç ïîëó÷åííûõ ðåçóëüòàòîâ ýêñïåðè-

ìåíòîâ ïîêàçûâàåò, ÷òî ïðè óâåëè÷åíèè ãëó-
áèíû îáðàáîòêè îò 0,04 äî 0,12 ì ïðè ñêîðî-
ñòè 2 ì/ñ òÿãîâîå ñîïðîòèâëåíèå S-îáðàçíîé 
ñòîéêè âîçðàñòåò ñ 95 äî 646 Í, à ïðè ñêîðîñòè 
3 ì/ñ – ñ 105 äî 670 Í (ðèñ. 1). Ñëåäóåò çàìå-
òèòü, ÷òî óâåëè÷åíèå æåñòêîñòè ñòîéêè ñ 6226 
äî 21815 Í/ì, ïðèâîäèò ê ñíèæåíèþ òÿãîâîãî 
ñîïðîòèâëåíèÿ íà 100 Í.

Ñ óâåëè÷åíèåì ãëóáèíû îáðàáîòêè è ñêîðî-
ñòè àãðåãàòà îòêëîíåíèå íîñêà ëàïû óâåëè÷è-
âàåòñÿ. Ïðè óâåëè÷åíèè æåñòêîñòè ñòîéêè [6] 
îòêëîíåíèå íîñêà ëàïû óìåíüøàåòñÿ (ðèñ. 2). 
Ìàêñèìàëüíîå îòêëîíåíèå íàáëþäàåòñÿ ïðè 
ñêîðîñòè 3 ì/ñ, ãëóáèíå 0,12 ì, æåñòêîñòè 
ñòîéêè 6826 Í/ì.

Âûâîäû
Óñòàíîâëåíî, ÷òî íà òÿãîâîå ñîïðîòèâëåíèå 

è îòêëîíåíèå íîñêà ëàïû ðàáî÷åãî îðãàíà íà 
óïðóãîé S-îáðàçíîé ñòîéêå áîëüøîå âëèÿíèå 
îêàçûâàþò ãëóáèíà îáðàáîòêè, ðàáî÷àÿ ñêî-
ðîñòü àãðåãàòà è æåñòêîñòü ñòîéêè.

Ñ óâåëè÷åíèåì ãëóáèíû îáðàáîòêè, ñêîðî-
ñòè àãðåãàòà è óìåíüøåíèåì æåñòêîñòè ñòîéêè 
òÿãîâîå ñîïðîòèâëåíèå è îòêëîíåíèå íîñêà 
ëàïû ðàáî÷åãî îðãàíà óâåëè÷èâàþòñÿ. 

Ïðè ãëóáèíå îáðàáîòêè äî 0,05 ì, ñêîðî-
ñòè àãðåãàòà 12 êì/÷ è âûïîëíåíèè àãðîòåõ-
íè÷åñêèõ òðåáîâàíèé íåîáõîäèìî óñòàíîâèòü 
ðåãóëÿòîð æåñòêîñòè òàê, ÷òîáû æåñòêîñòü 
ñòîéêè ñîñòàâëÿëà 14320,5 Í/ì, à ïðè îáðà-
áîòêå íà ãëóáèíó 0,105 ì è áîëüøå – íå ìåíåå 
21815 Í/ì.

Òàáëèöà 3
Ìàòðèöà ïëàíèðîâàíèÿ è ðåçóëüòàòû îïûòîâ
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òà  Ôàêòîðû Êîìáèíàöèè ôàêòîðîâ Çíà÷åíèå ïàðàìåòðà îïòèìèçàöèè 
(òÿãîâîå ñîïðîòèâëåíèå Ð

òÿã
, Í) 
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1
õ

3
õ

2
õ

3
õ

1
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2
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3 Y
1

Y
2

Y
3

Y
4

1 + - - - + + + - 100 110 100 110

2 + + - - - - + + 520 540 520 540

3 + - + - - + - + 130 120 110 120

4 + + + - + - - - 550 550 560 570

5 + - - + + - - + 150 140 160 160

6 + + - + - + - - 650 670 660 660

7 + - + + - - + - 170 180 190 180

8 + + + + + + + + 680 690 700 710

Ðèñ. 2. Ãðàôèê çàâèñèìîñòè îòêëîíåíèÿ 
íîñêà ëàïû óïðóãîé S-îáðàçíîé ñòîéêè îò ãëóáèíû 

îáðàáîòêè è æåñòêîñòè ñòîéêè: 
à – V = 2 ì/ñ; á – V = 3 ì/ñ
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