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Design and experiment on stem-leaf separator for corn straw

ZHU Xin-hua', YANG Zhong-ping' , WU Yong-feng”,ZHA Zheng'
(1 College o f Mechanical and Electric Engineering , Northwest A&F University ,Yangling s Shaanzi 712100, China;
2 First PCV Factory sAnhui Jianghuai Automobile Co. Ltd , He fei, Anhui 230601, China)

Abstract: [Objective] The study was done to design a machine for stem-leaf separation of corn straw,
which can provide technical support for comprehensive utilization of agricultural wastes-corn straw. [Meth-
od) To utilize the leaf,bark and pith of corn straw separately and efficiently.a kind of stem-leaf separator,
consisting of press roller mechanism, separation roller mechanism, cleaning mechanism, etc. , was designed
based on flatten-robbed method to realize stem-leal separation of corn straw. Parameters of the separator
were optimized by orthogonal experiment of stem-leal separation with corn straw with a water content of
21.68%. [Result] The results showed that the sequence of factors which influence separation efficiency
was:gap between press rollers,linear speed ratio between separation rollers and rotate speed of press roll-
ers. The optimal scheme for stem-leaf separation of corn straw was: rotate speed of press rollers, 200
r/min;gap between press rollers,8 mm;linear speed ratio between separation rollers, 1. 6. Under this condi-
tion, the separation rate was 92. 9%. [Conclusion) This machine can be used to separate corn straw into
stems and leaves,and has improved separation efficiency.

key words: corn straw;stem-leafl separation;machine design;agricultural wastes;comprehensive utiliza-

tion
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Fig. 1 Structure of corn straw stem-leaf separation machine

1. Gap adjust device between press rollers;
2. Chain wheel of upper press roller;3. Feed port;
4. Chain wheel of lower press roller;5. Chain | ;6. Pulley 1I ;
7. V-belt; 8. Pulley of motor | ;9. Motor [ ;
10. Upper press roller;11. Upper separation roller;
12. Upper brush roller;13. Chain of motor |l ;
14. Motor [ ;15. Chain [ ;16. Belt of brush roller;17. Body frame;
18. Brush device; 19. Separation roller device;

20. Separation belt;21. Middle wheel
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Fig. 2 Feeding condition of roll bite of corn straw

stem-leaf separation machine
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Fig. 3 Relationship among diameter.gap and starting
bite angle of press rollers of corn straw

stem-leal separation machine
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Fig. 4 Structure of press roller of corn straw stem-leaf separation machine

1. Chain wheel of upper press roller;2. Shaft of press roller;3. Press roller;4. Sliding block
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Fig. 5 Assembly unit of separation rollers of corn

straw stem-leaf separation machine
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Fig. 6 Structure of brush roller of corn straw

stem-leaf separation machine
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Table 1 Summary sheet of key design parameters of corn straw stem-leaf separation machine
iz N P . - — L L
I gE| B4 (@) /mm B/ (re minTY)  REUE/(mesT [ B2/ mm e
Item Diameter Rotational speed Linear velocity Gap - .
velocity ratio
JE# Press roller 160 100~300 0.84~2.51 4~12
T #|4E Lower separation roller 65 258.7~811.4 0.88~2.76
3% Upper separation roller 65 310.4~1622.7 1.06~5.52
TR 5 4 Lower separation
1.1
roller &. Press roller
L#4L TR Upper separation §-+4 1.2~2.0
roller & Lower separation roller
il # 5 b #% Brush roller &.
. 1.1~1.3
Upper separation roller
Fil 4 Brush roller 65 341.4~2109.5 1.17~7.2 8+4
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Table 2 Factors and levels of corn straw stem-leaf separation test

Kl & Factor

KT A B C
Level FEAR 5/ (r + min~ ) FE A LB/ mm MR I
Rotational speed Gap between Speed ratio between
of press roller press rollers separation rollers
1 100 6 1.4
2 150 8 1.6
3 200 10 1.8

3.3 RWERSHW

M 3 AT LA Y 52 M B OK RS FF 25 2 B R Y
FE KPR ZR AR YR SR T R (R] B R AR L R R R
T %02 AB. Gy, RVRER ALl 200 r/min, JE4R

) B &y 8 mm., F A W A 1. 6. M TR
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HAE 8% 92.9%
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Table 3 Result and analysis of corn straw stem-leaf separation test

A B
7 JE 5 ] iR
Rotational speed Gap between
of press roller press rollers

g

Test number

C
4 L
Speed ratio between
separation rollers

SR/ %

Separation ratio

ERWIES

Test scheme

1 100 6 1.4 A1B,C, 77.95

2 100 8 1.6 A1 B,C; 85.17

3 100 10 1.8 A1 B Cy 83.81

1 150 6 1.6 AsB, C, 90. 07

5 150 8 1.8 AyB, Cy 83.11

6 150 10 1.4 A2BsCy 60. 15

7 200 6 1.8 AsBiCy 79.49

8 200 8 1.4 AsB,C, 91.18

9 200 10 1.6 A3B;C, 76. 98
K, 246. 932 247.502 229. 276 oyl
K, 233. 330 259. 458 252. 219 Overall total
K; 247. 647 220. 949 246. 414 727.91
P 82.311 82.501 76. 425 B
ks 77,777 86. 486 84.073 overall average
ks 82.549 73.650 82.138 80. 88

M % Range 14.317 38. 509 22.943
Lo B PR T R B HL R R A ] 92. 9%,
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