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Tablel Test factorsand levels

120 140 Z1mm Z> mm Z3 % Z4 mm
47 5 50 8
2 4 45 6
' 0 35 3 40 4
-1 29 2 35 2
, -2 23 1 30 Q8

550 r min x1= (Zi1- 35) 6,x2= (Z2- 3) 1,xs= (Zs

- 40) 5xa= (Za- 4) 2

2
Table 2 Current rotation combination design
of four factorsand its test results

DT8 ,BPRZ 100

, YD 215 , SC16 XLX2 S XY Mpa kg bt kg (V- )l

, 68 , SZG20 1 -1-1-11 3 60 13 27 4 09

2 1 -1-11 2 10 18 38 592

' 3 -11-11 335 23 36 2 93

4 1 1 -11 1 60 16 25 511

5 -1-11 1 2 60 21 92 282

6 1 -11 1 Q 63 20 75 5 00

7 -11 1 1 110 10 92 2 96

8 11 1 1 3 80 15 27 475

9 -1-1-1-1 278 23 28 511

, 10 1 -1-1-1 Q9 18 62 592

11 -1 1 -11-1 160 22 96 375

! 2 1 1 -1-1 110 17 32 G 62

, 13 -1-11 -1 2868 24 20 2 60

4 1 -11 -1 Q70 15 28 5 10

! ’ 15 -1 1 1 -1 305 12 77 223

, 6 1 1 1 -1 165 19 28 4 86

77 2 0 0 0 Q55 14 40 592

18 -2 0 0 O 185 18 64 2 62

, , , , 19 0 2 0 0 235 16 89 7 50

20 0 -20 0 1 60 13 69 5 63

! ’ ! ! 21 0 0 2 O 238 23 74 413

, 2 0 0-20 223 25 39 G 85

23 0 0 0 2 123 19 43 G 20

! ’ 24 0 0 0 -2 210 23 91 270

) , 25 0 0 0 O 285 20, 80 2 65

26 0 0 0 O 275 26 25 4 85

’ 27 0 0 0 O 2 41 21 40 6 14

; ) , 268 0 0 0 O 175 28 50 4 52

" 29 0 0 0 O 154 21 65 5 18

30 0 0 0 O 149 26 84 5 62

) 310 0 0 o0 1 46 26 36 4 28
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y1y2ys , 1 Z1
, : = 41mm,Z2= 4mm,Zs= 30%,Zs= 4mm;
yi= 2 142- Q 451x:+ Q 117x2- Q 2xs + 7 034 kg (KW - h)
Q 11xs + Q 402x1x> + Q 189:xs + Q 234xixa + , ,
Q 298x2xs+ Q 039x2x4- Q 261xsxs- Q 266x7 + 6 547 kg (KWW - h), 7. 29%
Q 023x3+ Q 105x3- Q 055x3 (1) 222
y2= 23 962- Q 834x:- Q 465x.- Q 681xs : ,
- 0 94xs+ Q 484x1x2+ Q 817x1x3+ Q 868x1x4- ) ) )
1 891x2xs + Q 033xzxs+ Q 516x3xs- 2 144x7- ,
2 452x3+ Q 121x3- Q 604x: (2 ,
ys= 4 747+ Q 975x:+ Q O16x2- Q 607xs+ , , ( )

o O O

N

183x4+ Q 134x1x2+ Q 088xixz- Q 052x1x4 +
119x2x3 - Q 051x2x4 + Q 256xaxa - Q 26xi +

315x5+ Q 045x3- Q 215x3 (3) ,
A= Q 1,
2
21
1 (3,
t . !
Z1 Z2 Z3 !
Za ,

1 6mm 2 6mm

Fig 1 M icrophotograph of bean stalk of Fig 2 M icrophotograph of beans talk of
6mm size before extruding procession 6mm size after extruding procession
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3 4mm
Fig 3 M icrophotograph of corn stalk of
4mm size before extruding procession
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4 Amm 5 6mm

Fig 4 M icrophotograph of corn stalk of
4mm size after extruding procession

223

3

Fig 5 M icrophotograph of corn stalk of
6mm size before extruding procession

6 6mm
Fig 6 M icrophotograph of corn stalk of
6mm size after extruding procession

Table 3 Nutrition composition contrast analysisof the corn stalk and bean stalk after extruding p rocession

%

1 8 42 9 47 5 45 Q 756 32 68 47. 20 46 85
2 8 07 8 17 5 26 Q 780 30 06 51 84 45 27
3 10 51 4 52 4 80 Q 457 52 23 30 72 65 23
4 1Q 40 5 07 4 87 Q 450 43 00 40 41 59 23
1 GB T643224; 1 GB T643324; 1 GB6435286; 1 GB6434236; : GB 6438286
3 , , , ,
, 2000 (
) Q6 a8 (KW- h),
, 7kg (KW - h),
V=Q077=Q01 kg
, 8 02%, , 135
2 95%, kg
9 83%; , 10% , ,
17 67%, 9 2%, ,
31 54% Vi= (135 Q1)x 10%=Q 125 kg
224 300 kg ,
, 375 , , 53
5 t, , Q12 kg , Q02 kg,
, 10 h, 23kg h 10x 23
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xQ02=46 , 14
) Q2
kg , 10 h, 15 d, 250 )
d H
3
, [ 1
80 mm 240 mm [1] , , }
550 r min [J1 ,1999, 26(5): 17 18
41 mm 4mm (2] (31
11991, 1: 40 41
4mm 30%
120 140 18 (sl : ! : [3].
' M Pa, ,1998,5:30 31
23kg h, 7kg (KW ) [4] S 9
,1998, 12 28 29
' [5] (31

,1995, 3 :30 33

Exper mental Study on Extruding Crop Straw by Screw Extruder
Zhang Zuli*, Zhu Yongw en®, L iu Xiaofeng®, Cui Yujie', Li Yongkui', Zhang Benhua®
(1 College o A gricultural Engineering, Shenyang A gricultural U niversity, Shenyang 110161, China;

2 Research Institute o A gricultural M achinery, B eijing 100096, China)

Abstract: A kind of snallZsize singleZscrav extruderw ith selfZheatingw asused in this study. Screw pitch,
gray nozzle clearance, chopped strav moisture content and strav sizew ere different factors Influence lav
of processing property (extruding pressure, production efficiency, output per KWV - h) was obtained by a
series of single factor and general rotatory combination design of four factorsfor experment Theoptimal
combination of main param etersw as gained by optimization method W ith the help of electron microscope,
itwas found that them icrostructure of corn stalk and bean stalk w as changed after extruding as compared
w ith thatw ithout extrusion T herefore, the theory on extruding processing of the crop strav w as studied
It wasproved that the tissue structure of the strav can be changed by extruding process through the analy2

sisof the nutrition composition T he feasibility rate and digestive rate for crop strav were mproved

Key words crop strav; screw extrusion; extruding experiment; extruding theory
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