K &R 2 Vol.31 No.2
SOYBEAN SCIENCE Apr. 2012

H3LE W2
2012 4 4 A

ETHEEENEAFERSESHMRL
BHE L EWH, B R

(L YRR TR A ML TRE2ABE 107 TR 1101425 2. PRI TR 24 HUMU T 2B, 107 YLFH 110168)

B OE N T EESERAA T R T LUR R A S B R GE SRR, LSRR JEURE, I e L TR R
ASZARF5 7K A58 I ACATLIRAT 5 S RAIL AT B S i ARS8, AHLAR by Wi [0 22 B, PR R BB R I AL R S YA G S HO0
FER M U FIBE R R RS H . Z2R AR GO S KA AL o o L 2L P8 0o 1 AR AT 35 A R 5
AL B R MR 0 F 2N R . R Tr xS 2 84T TG, M B & k3 17. 2% I ALLEE
HH 202.5 romin ' HLETREE N 110°CHS, AL TAEMERERE bris B iR AR o

KRR BRI ; SR W 1
FES%ES:TS210 X HERARIRAGD: A X E %S :1000-9841(2012)02-0295-04

Optimization for System Parameter of Soybean Meal Extrusion using Response
Surface Methodology
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(1. College of Machinery Engineering, Shenyang University of Chemical Technology,Shenyang 110142 ; 2. School of Mechnical Engineering, Shenyang Li-
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Abstract: Response surface methodology (RSM ) was used to study the effects of feed moisture content,screw rotation speed
and extruding cylinder temperature on motor torque. Experiment results indicated that moisture content of soybean meal , screw
rotation speed and extruding cylinder temperature had significant influence on motor torque,in which screw rotation speed was

main factor affecting extrusion index. Optimal extrusion criteria were achieved with moisture content of soybean meal 17.2% ,

screw rotation speed 202.5 r+min~" and extruding cylinder temperature 110°C.
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1. Rack; 2. Locknut; 3. Die head; 4. Resistance template;

5. Extruding screw; 6. Thermometer; 7. Heating element heater;

8. Inner sleeve; 9. Outer sleeve; 10. Feed opening;

11.Reducer casing; 12.Electric motors;13.Belt pulley; 14.Vee belt
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Fig. 1 Structure of single-screw extruder
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Table 1 Design of variables

kK, ik 7, i 7,
X; Moisture content of Screw rotation speed Extruding cylinder
soybean meal /% /remin ! temperature /C
+1.682 33 335 135
+1 30 300 130
0 25 250 120
-1 20 200 110
-1.682 17 165 105
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Table 2 Design and results of response

surface methodology

w8 Hurizﬁfflﬂ;foding A
Test number X, X, X, Motor torque /Nm
1 -1 -1 -1 72.21
2 -1 -1 1 61.24
3 -1 1 -1 59.54
4 -1 1 1 34.18
5 1 -1 -1 55.87
6 1 -1 1 50. 64
7 1 1 -1 42.36
8 1 1 1 30. 69
9 -1.682 0 0 47.65
10 1.682 0 0 31.47
11 0 ~1.682 0 89.45
12 0 1.682 0 28.35
13 0 0 -1.682 47.42
14 0 0 1.682 32.58
15 0 0 0 42.16
16 0 0 0 45.29
17 0 0 0 44.38
18 0 0 0 41.17
19 0 0 0 44.29
20 0 0 0 43.35
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Table 3 Analysis of variance

IR HmE ¥

A5 5K R F{E  PHE
Sum of Degree of ~ Sum of
Source F value P value
Squares freedom squares
R Model — 3948.54 9 438.73  11.86 0.0003
X, 443. 45 1 443.45  11.98 0.0061
X, 2344.77 1 2344.77  63.36 <0.0001
X 413.95 1 413.95 11.19 0.0074
XX, 10. 74 1 10. 74 0.29 0.6018
X, X, 33.74 1 33.74 0.91 0.3621
X, X5 70. 98 1 70. 98 1.92 0.1962
X, 1.65 1 1. 65 0.045 0.8371
X5 608. 80 1 608.80 16.45 0.0023
X3, 0.48 1 0.48 0.013 0.9116
Gk
370.05 10 37.01
Residuql
RAIH
358.23 5 71.65 30.29 0.0010
Lack of fit
4R
11.83 5 2.37
Pure error
4318.59 19

Total deviation
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HI5F Motor torque/Nn
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Fig.2 Impact of X, and X, on motor torque
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Fig.3 Impact of X, and X, on motor torque
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HI5F Motor torque/Nn
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Fig.4 Impact of X, and X, on motor torque
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