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ÓÄÊ 519.245.7

ÎÁÎÑÍÎÂÀÍÈÅ ÊÎÍÑÒÐÓÊÒÈÂÍÛÕ ÏÀÐÀÌÅÒÐÎÂ 
ØÍÅÊÀ ÏÅÐÅÌÅÍÍÎÃÎ ØÀÃÀ ÏÐÅÑÑ-ÝÊÑÒÐÓÄÅÐÀ 
ÏÐÈ ÏÎËÓ×ÅÍÈÈ ÐÀÑÑÛÏÍÎÃÎ ÏÎÄÑÎËÍÅ×ÍÎÃÎ 
ÆÌÛÕÀ

SUBSTANTIATION OF THE DESIGN PARAMETERS 
OF A SCREW FOR THE VARIABLE PITCH 
OF A PRESS EXTRUDER IN THE PREPARATION 
OF A LOOSE SUNFLOWER MEAL

Öåëü èññëåäîâàíèÿ – óìåíüøåíèå ýíåðãîåìêîñòè ýêñòðóäèðîâàíèÿ îòõîäîâ ñåìÿí ïîäñîëíå÷íèêà ïðè ïîëó÷å-
íèè ïîäñîëíå÷íîãî æìûõà â ðàññûïíîì âèäå íà îñíîâå ïëàíèðîâàíèÿ ìíîãîôàêòîðíîãî ýêñïåðèìåíòà. Ïåðåä 
íà÷àëîì ýêñïåðèìåíòà ôàêòîðû êîäèðîâàëè, îñóùåñòâëÿÿ ëèíåéíîå ïðåîáðàçîâàíèå ôàêòîðíîãî ïðîñòðàíñòâà ñ 
ïåðåíîñîì íà÷àëà êîîðäèíàò â öåíòð ýêñïåðèìåíòà è ââåäåíèåì íîâûõ åäèíèö èçìåðåíèÿ ïî îñÿì. Îïðåäåëÿëè 
íàòóðàëüíîå çíà÷åíèå èíòåðâàëà âàðüèðîâàíèÿ ôàêòîðà. Ñ ó÷åòîì ïðîâåäåííîãî îáçîðà ëèòåðàòóðíûõ èñòî÷-
íèêîâ, òåîðåòè÷åñêèõ èññëåäîâàíèé è íàó÷íî-òåõíè÷åñêîé èíôîðìàöèè áûëè âûáðàíû ôàêòîðû âàðüèðîâàíèÿ 
äëÿ ðàñ÷åòà ïëîòíîñòè ïîäñîëíå÷íîãî æìûõà â ðàññûïíîì âèäå, ïîëó÷åííîãî ïîñëå îáðàáîòêè îòõîäîâ ñåìÿí 
íà ïðåññ-ýêñòðóäåðå ÊÌÇ-2. Ïîñëå ðàñ÷åòà êîýôôèöèåíòîâ ðåãðåññèè áûëî ïîëó÷åíî óðàâíåíèå ðåãðåññèè, 
îïèñûâàþùåå ïëîòíîñòü ïîäñîëíå÷íîãî æìûõà â ðàññûïíîì âèäå. Ïðîâåëè èññëåäîâàíèå îäíîðîäíîñòè äèñ-
ïåðñèé ïîëó÷åííûõ îòêëèêîâ îïûòà ïî êðèòåðèþ Êîõðåíà, à òàêæå ïðîâåðèëè àäåêâàòíîñòü ïîëó÷åííîé ìà-
òåìàòè÷åñêîé ìîäåëè ñ ïîìîùüþ êðèòåðèÿ Ôèøåðà. Íà ïîëó÷åíèå ïîäñîëíå÷íîãî æìûõà â ðàññûïíîì âèäå â 
ïðåññ-ýêñòðóäåðå ÊÌÇ-2 âëèÿþò óãîë êîíóñíîñòè øíåêà, øàã âèòêà øíåêà 2-é íàâèâêè è â ìåíüøåé ñòåïåíè – 
1-é íàâèâêè, â òîì ÷èñëå ïàðíîå âçàèìîäåéñòâèå ìåæäó óãëîì êîíóñíîñòè è øàãîì âèòêà øíåêà 1-é íàâèâêè. Ïî 
ðåçóëüòàòàì ïðîâåäåííîãî òðåõôàêòîðíîãî ýêñïåðèìåíòà áûëè îïðåäåëåíû îïòèìàëüíûå êîíñòðóêòèâíûå ïàðà-
ìåòðû øíåêà ïåðåìåííîãî øàãà ïðåññ-ýêñòðóäåðà ÊÌÇ-2, êîòîðûå èìåþò ñëåäóþùèå çíà÷åíèÿ: óãîë êîíóñíîñòè 
ñîñòàâëÿåò 30°, øàã âèòêà øíåêà 2-é íàâèâêè – 28 ìì, øàã âèòêà øíåêà 1-é íàâèâêè – 36 ìì, êîòîðûå ïîçâîëÿþò 
ïîëó÷èòü ðàññûïíîé ïîäñîëíå÷íûé æìûõ ïëîòíîñòüþ 2139,4 êã/ì3 è óìåíüøèòü ýíåðãîåìêîñòü ýêñòðóäèðîâàíèÿ 
îòõîäîâ ñåìÿí ïîäñîëíå÷íèêà.
Êëþ÷åâûå ñëîâà: êîíñòðóêòèâíûå ïàðàìåòðû, øíåê ïåðåìåííîãî øàãà, ïðåññ-ýêñòðóäåð, ðàññûïíîé ïîäñîëíå÷-
íûé æìûõ, îòõîäû ñåìÿí ïîäñîëíå÷íèêà, ïëàíèðîâàíèå ýêñïåðèìåíòà, ýíåðãîåìêîñòü ýêñòðóäèðîâàíèÿ.

The purpose of the study is to reduce the energy consumption of extruding sunflower seed waste when obtaining a 
sunflower meal in loose form on the basis of planning a multifactor experiment. Before the beginning of the experiment, 
the factors were encoded by performing a linear transformation of the factor space with the transfer of the origin to the 
center of the experiment and the introduction of new units of measurement along the axes. The natural value of the factor 
variation interval was determined. Taking into account the review of literature sources, theoretical studies and scientific 
and technical information, factors of variation were chosen to calculate the density of sunflower meal in the loose form 
obtained after treating the waste of seeds on a press extruder KMZ-2. After calculating the regression coefficients, a 
regression equation was obtained describing the density of the sunflower meal in the loose form. A study was made 
of the homogeneity of the variances of the experimental responses obtained by the Cochran test, and also checked the 
adequacy of the obtained mathematical model with the help of the Fisher criterion. The angle of conicity of the screw, 
the pitch of the auger of the 2nd coiling and, to a lesser extent, the 1st coiling, including the pair interaction between the 
taper angle and the pitch of the screw of the 1st winding, influence the obtaining of the sunflower meal in loose form in 
the extruder KMZ-2. Based on the results of the three-factor experiment, the optimum design parameters of the varia-
ble-pitch screw of the KMZ-2 press-extruder were determined, which have the following values: the cone angle is 30 °, 
the pitch of the screw of the 2nd coiling is 28 mm, the pitch of the screw of the 1st coiling – 36 mm, which make it pos-
sible to obtain a loose sunflower meal with a density of 2139,4 kg / m3 and reduce the energy consumption of extruding 
sunflower seeds.
Keywords: constructive parameters, variable pitch auger, press extruder, loose sunflower meal, sunflower seed waste, 
experiment planning, energy consumption of extruding.
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 Ââåäåíèå
Äëÿ îáåñïå÷åíèÿ ïðî÷íîé êîðìîâîé áàçû 

îáùåñòâåííîãî ïîãîëîâüÿ â Êðàñíîäàðñêîì 
êðàå êðîìå îñíîâíûõ êîðìîâ òðåáóåòñÿ ïîâñå-
ìåñòíî èñïîëüçîâàòü îòõîäû ñåëüñêîãî õîçÿé-
ñòâà, â ÷àñòíîñòè îòõîäû ïîäñîëíå÷íèêà [1].

Îòõîäû ïîäñîëíå÷íèêà ïîëó÷àþò ïðè 
î÷èñòêå âîðîõà ñåìÿí ïîäñîëíå÷íèêà íà âîç-
äóøíî-ðåøåòíûõ çåðíîî÷èñòèòåëüíûõ ìàøè-
íàõ òèïà ÌÂÓ-1500 (òàáë. 1), â êîòîðûõ ñîäåð-
æàòñÿ îðãàíè÷åñêàÿ ïðèìåñü, à òàêæå áèòûå, 
ùóïëûå è îáðóøåííûå ñåìåíà [2–5]. Äàííûå 
îòõîäû êàê ðàç è èñïîëüçóþòñÿ ïðè îòêîðìå 
ñåëüõîçæèâîòíûõ â âèäå æìûõà ïîäñîëíå÷íî-
ãî [6], ïîëó÷àåìîãî íà ïðåññ-ýêñòðóäåðå òèïà 
ÊÌÇ-2 (ðèñ. 1). 

Ïðîâåäåííûé àíàëèç ýôôåêòèâíîñòè ñïîñî-
áîâ ïîäãîòîâêè êîðìîâîãî ìàòåðèàëà (ýêñòðó-
äàòà) ïîêàçàë, ÷òî íàèáîëüøèé ïðàêòè÷åñêèé 
è íàó÷íûé èíòåðåñ ïðåäñòàâëÿåò òåïëîâîé 
ñïîñîá åãî îáðàáîòêè ê ñêàðìëèâàíèþ [7].

Ïðîâåäåííûå èññëåäîâàíèÿ Â.Â. Íîâèêîâà 
óñòàíîâèëè, ÷òî â ïðîöåññå îáðàçîâàíèÿ ýêñ-
òðóäàòà ïðîèñõîäèò åãî ïåðåìåùåíèå ïî âñåé 
äëèíå ðàáî÷åé êàìåðû, îáðàçîâàííîé ïðî-
ñòðàíñòâîì ìåæäó âèòêàìè øíåêà è âíóòðåí-
íåé ïîâåðõíîñòüþ êîðïóñà, çà ñ÷åò ÷åãî ïîëó-
÷àåìàÿ ñìåñü íàãðåâàåòñÿ è óïëîòíÿåòñÿ.

Ïî ðåçóëüòàòàì ïðîâåäåííûõ òåîðåòè÷å-
ñêèõ èññëåäîâàíèé áûëî óñòàíîâëåíî, ÷òî 
øíåê äîëæåí áûòü ñ ïåðåìåííûì óìåíüøàþ-
ùèìñÿ øàãîì (ðèñ. 1) ïî ìåðå ïåðåäâèæåíèÿ 

Òàáëèöà 1

Îñíîâíûå ïîêàçàòåëè êà÷åñòâà ñîðòèðîâàíèÿ ñåìÿí ïîäñîëíå÷íèêà ñîðòà Ëàêîìêà 
íà ñåðèéíîé âîçäóøíî-ðåøåòíîé ñåìÿî÷èñòèòåëüíîé ìàøèíå ÌÂÓ-1500

Ïîêàçàòåëü
Âûõîä 

ôðàêöèè, 
%

Ñåìÿí îñíîâíîé 
êóëüòóðû, % Îòõîä, %

Ìàññà 
1000 ñåìÿí, ã

âñåãî â òîì ÷èñëå 
îáðóøåííû õ âñåãî

â òîì ÷èñëå
îðãàíè÷åñêèå 

ïðèìåñè áèòûå ùóïëûå

Èñõîäíûé 
ìàòåðèàë 92,01 1,2 7,99 6,39 0,49 1,11 90,2

1 àñïèðàöèîííûé 
êàíàë 4,6 51,05 – 49,95 49,61 0,05 0,29

2 àñïèðàöèîííûé 
êàíàë 1,9 79,98 0,02 20,02 19,74 0,04 0,24

Ñõîä ñ âåðõíåãî 
ñòàíà ðåøåòà 0,8 85,04 – 14,96 14,95 0,01 –

Ïîäñåâ âåðõíåãî 
ñòàíà ðåøåòà 5,8 56,41 1,04 43,59 28,99 0,18 14,42

Ïîäñåâ íèæíåãî 
ñòàíà ðåøåòà 3,2 78,52 0,95 21,48 19,21 0,07 2,20

Îñíîâíîé 
âûõîä 83,7 97,61 1,29 2,39 1,83 0,41 0,15 102,8

Ðèñ. 1. Øíåê ïåðåìåííîãî øàãà ïðåññ-ýêñòðóäåðà ÊÌÇ-2 [4]
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âäîëü åãî îñè îáðàáàòûâàåìîãî êîðìîâîãî ìà-
òåðèàëà (ÎÊÌ), ïðîèñõîäèò óïëîòíåíèå è ïðè-
íèìàåò ôîðìó â ñîîòâåòñòâèè ñ òðåáîâàíèÿìè 
ê ïðîöåññó [7].

Íåïîñòîÿíñòâî ôèçèêî-ìåõàíè÷åñêèõ ñâîéñòâ 
ñìåñè, ïîñòóïàþùåé íà ýêñòðóäèðîâàíèå, âû-
çûâàåò êîëåáàíèå äàâëåíèÿ âíóòðè ïðåññ-
ýêñòðóäåðà, è ïîýòîìó ïðîöåññ íåñòàáèëåí, ïî-
ëó÷àåìûé ïðîäóêò èìååò íåîäíîðîäíûé ñîñòàâ 
è ñâîéñòâà, è, êàê ñëåäñòâèå, ïîâûøåííóþ 
ýíåðãîåìêîñòü [8–10].

Öåëü èññëåäîâàíèÿ
Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ óìåíüøåíèå 

ýíåðãîåìêîñòè ýêñòðóäèðîâàíèÿ îòõîäîâ ñåìÿí 
ïîäñîëíå÷íèêà ïðè ïîëó÷åíèè ïîäñîëíå÷íîãî 
æìûõà â ðàññûïíîì âèäå íà îñíîâå ïëàíèðîâà-
íèÿ ìíîãîôàêòîðíîãî ýêñïåðèìåíòà.

Ìàòåðèàë è ìåòîäèêà èññëåäîâàíèÿ
Íà íà÷àëüíîì ýòàïå ðàññìîòðèì êîíñòðóê-

òèâíûå ïàðàìåòðû øíåêà ïåðåìåííîãî øàãà 
ïðåññ-ýêñòðóäåðà òèïà ÊÌÇ-2 äëÿ ïîëó÷åíèÿ 
ïîäñîëíå÷íîãî æìûõà â ðàññûïíîì âèäå.

Äëÿ ýòîãî îïðåäåëèì óãîë êîíóñíîñòè øíåêà 
(ðèñ. 1) â çàâèñèìîñòè îò åãî äèàìåòðà è äëèíû 
ïî âûðàæåíèþ, ïîëó÷åííîìó â ðàáîòå È.Å. Ïðè-
ïîðîâà [10]:

 
 
 


 

  1

tg ,
  1

zN

d d

a b z b

ê í

ãäå d
í
, d

ê
 – íà÷àëüíûé è êîíå÷íûé äèàìåòð 

øíåêà ïåðåìåííîãî øàãà, ñîîòâåòñòâåííî, ì; 
a  – êîýôôèöèåíò ïðîïîðöèîíàëüíîñòè, a > 1; 
b – øàã âèòêà øíåêà ïåðåìåííîãî øàãà, ì; 
N – ÷èñëî îáîðîòîâ øíåêà ïåðåìåííîãî øàãà; 
z – êîëè÷åñòâî âèòêîâ øíåêà ïåðåìåííîãî øàãà 
ïî äëèíå âàëà; ∆b – øèðèíà âèòêà øíåêà ïåðå-
ìåííîãî øàãà â íîðìàëüíîì ñå÷åíèè, ì. 

Øàã âèòêà îïðåäåëÿåòñÿ ïî âûðàæåíèþ [10]:

  , it a t

ãäå t
i
 – øàã i-õ âèòêîâ, ì.

Ïðè ïîâîðîòå øíåêà ïåðåìåííîãî øàãà íà 
óãîë  = 360N øàã âèòêà áóäåò:

1
N

N Nt at a b  .

Íà ñëåäóþùåì ýòàïå ñ öåëüþ îïòèìèçàöèè 
åãî êîíñòðóêòèâíûõ ïàðàìåòðîâ ïðîâåäåì ìíî-
ãîôàêòîðíûé ýêñïåðèìåíò Áîêñà-Áåíêèíà (Â

ê
), 

ïðåäñòàâëåííûé â ðàáîòå [11]. Ïåðåä íà÷àëîì 
ýêñïåðèìåíòà ôàêòîðû êîäèðîâàëè, îñóùåñò-
âëÿÿ ëèíåéíîå ïðåîáðàçîâàíèå ôàêòîðíîãî 
ïðîñòðàíñòâà ñ ïåðåíîñîì íà÷àëà êîîðäèíàò â 
öåíòð ýêñïåðèìåíòà è ââåäåíèåì íîâûõ åäèíèö 
èçìåðåíèÿ ε ïî îñÿì. Êîäèðîâàíèå ôàêòîðîâ, à 
òàêæå îïðåäåëåíèå íàòóðàëüíîãî çíà÷åíèÿ èí-
òåðâàëà èõ âàðüèðîâàíèÿ ïðîèçâîäèëèñü ïî èç-
âåñòíûì ôîðìóëàì. 

Íà îñíîâàíèè ïðîâåäåííîãî îáçîðà ëèòå-
ðàòóðíûõ èñòî÷íèêîâ, à òàêæå òåîðåòè÷åñêèõ 
èññëåäîâàíèé è íàó÷íî-òåõíè÷åñêîé èíôîðìà-

Òàáëèöà 2

Ìàòðèöà ïëàíèðîâàíèÿ ýêñïåðèìåíòà äëÿ îïðåäåëåíèÿ ïëîòíîñòè ðàññûïíîãî ïîäñîëíå÷íîãî æìûõà

№ 
îïûòà

Ôàêòîðû
Êðèòåðèé

îïòèìèçàöèè,
y

s
, êã/ì3

óãîë êîíóñíîñòè
 øíåêà (õ

1
)

øàã âèòêà øíåêà
2-é íàâèâêè (õ

2
)

øàã âèòêà øíåêà
1-é íàâèâêè (õ

3
)

óðîâåíü çíà÷åíèå 
(α), ãðàä. óðîâåíü çíà÷åíèå 

(t
2
), ìì óðîâåíü çíà÷åíèå 

(t
1
), ìì

1 +1 40 +1 36 +1 48 1800
2 +1 40 +1 36 –1 24 1960
3 –1 20 +1 36 +1 48 2110
4 –1 20 +1 36 –1 24 1890
5 +1 40 –1 20 +1 48 1850
6 +1 40 –1 20 –1 24 1950
7 –1 20 –1 20 +1 48 2120
8 –1 20 –1 20 –1 24 1840
9 0 30 0 28 +1 48 2250

10 0 30 0 28 –1 24 2280
11 +1 40 0 28 0 36 1900
12 –1 20 0 28 0 36 2000
13 0 30 +1 36 0 36 2020
14 0 30 –1 20 0 36 2010
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öèè áûëè âûáðàíû ôàêòîðû âàðüèðîâàíèÿ äëÿ 
ðàñ÷åòà ïëîòíîñòè ðàññûïíîãî ïîäñîëíå÷íîãî 
æìûõà, ïîëó÷åííîãî ïîñëå îáðàáîòêè ñåìÿí 
íà ïðåññ-ýêñòðóäåðå ÊÌÇ-2 (òàáë. 2).

Â ëèòåðàòóðíûõ èñòî÷íèêàõ ïðèâîäèò-
ñÿ îáùåå çíà÷åíèå ïëîòíîñòè ïîäñîëíå÷íîãî 
æìûõà, ïðè ýòîì çíà÷åíèå åå âåëè÷èíû â ðàñ-
ñûïíîì âèäå îòñóòñòâóåò. 

Äëÿ ïðîâåäåíèÿ ïëàíèðîâàíèÿ ýêñïåðèìåí-
òà áûëà ðàçðàáîòàíà ïðîãðàììà, ïîçâîëÿþùàÿ 
ðàññ÷èòàòü êîýôôèöèåíòû ðåãðåññèè ïîëó÷åí-
íîé ìàòåìàòè÷åñêîé ìîäåëè.

Ðåçóëüòàòû èññëåäîâàíèÿ
Ïîñëå ïðîâåäåíèÿ îïûòà, ðàñ÷åòà êîýôôè-

öèåíòîâ ðåãðåññèè ïî ñîñòàâëåííîé ïðîãðàììå 
áûëî ïîëó÷åíî óðàâíåíèå ðåãðåññèè, îïèñûâà-
þùàÿ ïëîòíîñòü ïîäñîëíå÷íîãî æìûõà â ðàñ-
ñûïíîì âèäå (êã/ì3):

 

     
   

  

1 2 3

1 2 1 3 2 3

2 2 2
1 2 3

1156,5 144 123,3 30,1

0,13 0,79 0,16

1,95 2,03 0,83 . 

sy x x x

x x x x x x

x x x

  (1)

Àíàëèç óðàâíåíèÿ (1) ïîêàçûâàåò, ÷òî íàè-
áîëüøåå âëèÿíèå íà ïëîòíîñòü ðàññûïíîãî 
ïîäñîëíå÷íîãî æìûõà ïðè îáðàáîòêå ñåìÿí â 
ïðåññ-ýêñòðóäåðå ÊÌÇ-2 îêàçûâàþò óãîë êî-
íóñíîñòè øíåêà, øàã âèòêà øíåêà 2-é íàâèâêè 
è, â ìåíüøåé ñòåïåíè, 1-é íàâèâêè, â òîì ÷èñëå 
ïàðíîå âçàèìîäåéñòâèå ìåæäó óãëîì êîíóñíî-
ñòè è øàãîì âèòêà øíåêà 1-é íàâèâêè. 

Ïðîâåëè èññëåäîâàíèå îäíîðîäíîñòè äèñ-
ïåðñèé ïîëó÷åííûõ îòêëèêîâ îïûòà ïî êðè-
òåðèþ Êîõðåíà, çíà÷åíèå êîòîðîãî ñîñòàâèëî 
G

òåîð
 = 0,2092. Ïîëó÷åííîå òåîðåòè÷åñêîå çíà-

÷åíèå êðèòåðèÿ Êîõðåíà ñðàâíèâàëè ñ òàáëè÷-
íûì G

òàáë
 = 0,3067 ïðè ÷èñëå ñòåïåíåé ñâîáîäû 

f
1
 = 6 è f

2
 = 9. Ïîñêîëüêó òåîðåòè÷åñêîå çíà÷å-

íèå êðèòåðèÿ Êîõðåíà ìåíüøå òàáëè÷íîãî, òî 
äèñïåðñèè îòêëèêîâ îïûòà îäíîðîäíû.

Àäåêâàòíîñòü ïîëó÷åííîé ìàòåìàòè÷å-
ñêîé ìîäåëè áûëà ïðîâåðåíà ñ ïîìîùüþ êðè-
òåðèÿ Ôèøåðà. Òàáëè÷íîå çíà÷åíèå êðèòåðèÿ 
Ôèøåðà ïðè 5%-ì óðîâíå çíà÷èìîñòè è ÷èñëå 
ñòåïåíåé ñâîáîäû f

1
 = 6, f

2
 = 5 è F

0,05
 = 5,0. 

Êðèòåðèé Ôèøåðà ïðè ðàñ÷åòàõ ñîñòàâèë 

Ðèñ. 2. Äâóìåðíûå ñå÷åíèÿ ïîâåðõíîñòåé çàâèñèìîñòè ïëîòíîñòè 
ðàññûïíîãî ïîäñîëíå÷íîãî æìûõà â çàâèñèìîñòè îò: 

à – óãëà êîíóñíîñòè è øàã âèòêà øíåêà 2-é íàâèâêè; á – óãëà êîíóñíîñòè 
è øàã âèòêà øíåêà 1-é íàâèâêè; â – øàãà âèòêà øíåêà 2-é è 1-é íàâèâêè
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ïðè ïîëó÷åíèè ðàññûïíîãî ïîäñîëíå÷íîãî æìûõà
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F
ðàñ÷

 = 3,67, òî åñòü àäåêâàòíîñòü ìàòåìàòè÷å-
ñêîé ìîäåëè ïîäòâåðæäåíà.

Äëÿ íàõîæäåíèÿ ìàêñèìóìà ôóíêöèè îò-
êëèêà ïðèðàâíÿåì ê íóëþ åå ÷àñòíûå ïðîèçâî-
äíûå è ðåøèì ïîëó÷åííóþ ñèñòåìó óðàâíåíèé 
[12]. 

Ïîäñòàâèâ ïîëó÷åííûå ðåçóëüòàòû êî-
äèðîâàííûõ çíà÷åíèé (x

1
 = –0,103; x

2
 = 0,01; 

x
3
 = –0,115) â óðàâíåíèå (1), îïðåäåëèì ìàê-

ñèìàëüíîå çíà÷åíèå ïëîòíîñòè ðàññûïíîãî 
ïîäñîëíå÷íîãî æìûõà, ïîëó÷åííîãî èç ñåìÿí 
ïîñëå îáðàáîòêè íà ïðåññ-ýêñòðóäåðå ÊÌÇ-2, 
êîòîðîå ñîñòàâèëî y

s
 = 2139,4 êã/ì3. 

Ïî ðåçóëüòàòàì îáðàáîòêè ìíîãîôàêòîðíîãî 
ýêñïåðèìåíòà äëÿ ïëîòíîñòè ðàññûïíîãî ïîä-
ñîëíå÷íîãî æìûõà áûëè ïîëó÷åíû ñëåäóþùèå 
óðàâíåíèÿ ðåãðåññèè â êàíîíè÷åñêîé ôîðìå äëÿ 
óãëà êîíóñíîñòè øíåêà è øàãà âèòêà øíåêà 2-é 
íàâèâêè, óãëà êîíóñíîñòè øíåêà è øàã âèòêà 
øíåêà 2-é íàâèâêè è øàãà âèòêà øíåêà 2-é íà-
âèâêè è øàãà âèòêà øíåêà 1-é íàâèâêè, ñîîòâåò-
ñòâåííî, ïðåäñòàâëåííûå íà ðèñ. 2:

   2 2
1 22139,4 195 130,1y X X ,

   2 2
1 32139,4 195 119,7y X X ,

   2 2
2 32139,4 130,1 119,7y X X .

Âûâîäû
1. Íà ïîëó÷åíèå ïîäñîëíå÷íîãî æìûõà â 

ðàññûïíîì âèäå â ïðåññ-ýêñòðóäåðå ÊÌÇ-2 
âëèÿþò óãîë êîíóñíîñòè øíåêà, øàã âèòêà 
øíåêà 2-é íàâèâêè è, â ìåíüøåé ñòåïåíè, 1-é 
íàâèâêè, â òîì ÷èñëå ïàðíîå âçàèìîäåéñòâèå 
ìåæäó óãëîì êîíóñíîñòè è øàãîì âèòêà øíåêà 
1-é íàâèâêè.

2. Ïî ðåçóëüòàòàì ïðîâåäåííîãî òðåõôàê-
òîðíîãî ýêñïåðèìåíòà áûëè îïðåäåëåíû îï-
òèìàëüíûå êîíñòðóêòèâíûå ïàðàìåòðû øíåêà 
ïåðåìåííîãî øàãà ïðåññ-ýêñòðóäåðà ÊÌÇ-2, 
êîòîðûå èìåþò ñëåäóþùèå çíà÷åíèÿ: óãîë êî-
íóñíîñòè ñîñòàâëÿåò 30°, øàã âèòêà øíåêà 2-é 
íàâèâêè – 28 ìì, øàã âèòêà øíåêà 1-é íàâèâ-
êè – 36 ìì, ïîçâîëÿþùèå ïîëó÷èòü ðàññûïíîé 
ïîäñîëíå÷íûé æìûõ ïëîòíîñòüþ 2139,4 êã/ì3 
è óìåíüøèòü ýíåðãîåìêîñòü ýêñòðóäèðîâàíèÿ 
îòõîäîâ ñåìÿí ïîäñîëíå÷íèêà.
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