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Optimization of Extruding Technique of Flaxseed Using
Quadratic Regressive Currency Rotary Design

SONG Chun-fang
(College of Mechanical Engineering, Jiangnan University, Wuxi 214122, China)

Abstract;: With the aim of increase the quality of flaxseed, SLG67-18. 5 twin-screw extruder was
used to investigate and optimize the effect of diameter of mould, crushed granularity,
temperature, moisture content, rotation speed of screw and feeding speed on removal rate of
HCN in flaxseed and extrusion intensity. Mathematic expressions of removal rate of HCN, in
vitro protein digestibility and mould pressure was set up by quadratic regressive currency rotary
design. And the optimum conditions were listed as follows temperature, moisture content ,
rotation speed of screw and feeding speed 156 “C, 16. 6%, 219 r/min and 76. 1kg/h respectively.
The results presented here provided knowledge to the development and use of flaxseed, and to
the operation and adjustment of the existing extruders.
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BEF A BRI = SLG67-18.5 [F]
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Tab.1 Factors and levels of regressive currency rotary design

for extruded flaxseed

BE Bk BAEEE/ WREEE/

REHEE T #/%  (r/min) (kg/h)
Xy X2 X3 T4
TEREE®(—2) 108 10 120 47.4
TAEED 120 13 145 58.4
FIKFEW) 132 16 170 69. 4
EAKEED 144 19 195 80.4
FESBE(+2) 156 22 220 91.4
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Fig. 1 Effect of crushed granularity on extrusion
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Fig. 2 Effect of crushed granularity on removal rate of
HCN
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Fig. 3  Effect of diameter of mould on removal rate of
HCN in flaxseed and extrusion intensity
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Fig. 4 Effect of temperature on removal rate of HCN in
flaxseed and extrusion intensity
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Fig. 5 Effect of screw speed on removal rate of HCN in
flaxseed and extruded extent
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Fig. 6 Effect of feeding speed on removal rate of HCN
in flaxseed and extruded extent
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Fig. 7 Effect of moisture on removal rate of HCN in
flaxseedand extrusion intensity
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E10%~22%,
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T E RN SRR T B T
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HCN £ .y, = 80. 842 86 + 3. 845 83z, +
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MEE, RN ER, 5 THAk. EXRABREEY
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HILRB SR, M, EEEMNEURESTFLT
FREGIIME, BF 7300 RAEA K P —NARKMS; EX
REHPELEEEE 1. 51~11 91, N4
BE ELE S >2 MPa B, A B B8 8 IF % 185
SRR ERERY. MELEALR,
EHER BRAR, SRELE HLEAETF 10
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kg/h, MR & TR IEM 1655 M WRREE o HON £ kK10 6. 22 MPa,
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Tab.2 Quadratic regressive currency rotary design of four factors

BE  &KE  BHEE  REEE  HONEBRE  ASNEAE BRES AL

ki 7 /T /%  z/(r/min)  z/(kg/h) n/% y2/ % ¥/ % /%
1 1 1 1 1 91.2 75.1 4.2 1.55
2 1 1 1— —1 86.1 72.5 4,02 1.45
3 1 1 -1 1 90 72.9 2. 37 1. 56
4 1 1 —1 —1 73.4 73.1 1.92 1.59
5 1 —1 1 \1 76. 3 76. 2 6.58 1. 40
6 1 —1 1 —1 86. 6 75.4 3.54 1. 60
7 1 —1 -1 1 84,9 76.9 5. 69 1. 40
8 1 —1 —1 -1 74.4 75. 6 3.78 1.46
9 —1 1 1 1 78.1 74.7 1.51 1.40
10 —1 1 1 -1 76. 1 72.7 2.06 1. 35
11 —1 1 —1 1 76. 8 76.0 2.06 1. 30
12 —1 1 —1 —1 77.2 74.7 2.06 1.45
13 —1 —1 1 1 76.2 75. 8 5.78 1.50
14 —1 —1 1 -1 7.7 73.4 5.8 1. 40
15 —1 —1 —1 1 63. 2 77.1 6.4 1.26
16 ’—1. —1 —1 —1 68.9 77.4 3. 86 1. 45
17 —2 0 0 0 77.8 69. 5 2. 86 1.24

v 18 2 0 0 0 89. 6 69. 8 3. 24 1. 45
19 0 —2 0 0 86. 6 75.1 5.07 1.70
20 0 2 0 0 90. 8 72.7 1.55 1. 40
21 0 0 —2 0 75.6 75.3 3.65 1. 46
22 0 0 2 0 89 74.5 3.23 1. 36
23 0 0 0 —2 88.3 73.8 2.7 1.7
24 0 0 0 2 67.1 74.0 2.8 1. 55
25 0 0 0 0 78.7 75.6 2.81 1.54
26 0 0 0 0 84.6 4.7 2,07 1.19
27 0 0 0 0 81.7 72.2 2.5 .35
28 0 0 0 0 83.4 74.5 3.45 .75
29 0 0 0 0 81.7 75.4 3 1. 69
30 0 0 0 0 79.8 75. 1 2.7 1. 65

31 0 0 0 0 76 74.7 3.1 1.6
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