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effect impact force
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Tab.1 Factors and levels

’ i ‘ 3 - WHAHEE K OEZEE R AR
T E P R AT 2 B R R 1T L 4 S R R v B AT % 5/ (mes™) %,/MPa /%
PR 2 KO R R R A 1 1682 8.00 8.00 .00
SR ACRBET 3 5 A8 F AP (i, R G IR . o ne o
JRARAFEE -1 4.01 4.81 14.05
I R = R K 2R E S e f% 416 1 5 C1esd 300 400 10,00
Jik, kAT 23 A, BA R E AL 3 KIBCEY A, 1.49 119 5.95
(ECE o 0 96, R0 DR ¢ B L R R 1T
x2 RRAREER
Tab.2 Experimental project and results
5 X, X, X; TRy, /% Ry, /% RIBGE y, /% WARIFNE v,/ %

1 1 1 1 0.95 0.815 1.01 0. 46

2 1 1 -1 0.98 0. 692 0. 89 0. 49

3 1 -1 1 1.12 0. 842 1.01 0.22

4 1 -1 -1 1.13 0.714 0. 88 0.28

5 -1 1 1 0.92 0. 789 1.10 0. 41

6 -1 1 -1 0.93 0. 646 0.99 0. 43

7 -1 -1 1 1.19 0. 671 1.17 0.13

8 -1 -1 -1 1.21 0. 590 1.01 0. 15

9 -1.682 0 0 0. 96 0.617 1.15 0.24

10 1. 682 0 0 1.15 0.736 0.95 0.31

11 0 -1.682 0 1.21 0.610 1.08 0. 05

12 0 1. 682 0 0. 88 0. 665 1.09 0.57

13 0 0 ~1.682 1.04 0. 635 0. 89 0.27

14 0 0 1.682 1.01 0.710 1.21 0.26

15 0 0 0 1.06 0.610 1.08 0.32

16 0 0 0 1.10 0. 668 1.10 0.29

17 0 0 0 1.09 0. 660 1.11 0.28

18 0 0 0 1.10 0. 690 1.07 0.31

19 0 0 0 1.07 0.638 1.05 0.28

20 0 0 0 1.06 0. 638 1.08 0.29

21 0 0 0 1.08 0.610 1.06 0.27

22 0 0 0 1.03 0. 660 1.09 0.28

23 0 0 0 1.01 0. 670 1.06 0.31
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Tab.3 Analysis of variance

P Ryl df ¥ F p

4 0.1610 9 0.0179 10.07476 0.000 8
F4 0.0231 13 0.0018

i K4l 0.0155 5 0.0031 3.25859 0.0399
®2%  0.0076 8 0.0010
M 0.1840 22
EH  0.074 6 9 0.0083 4.30102 0.0172
F4 0.0250 13 0.0019

s Jedl 0.0158 5 0.0032 2.75258 0.0656
2 0.0092 8 0.001 2
B 0.0996 22
T 0.1476 9 0.0164 13.35573 0.0003
Fl4  0.0160 13 0.0012

¥3 Jel 0.0128 5 0.0026 6.49497 0.0031
R 0.0032 8 0. 000 4
A 0.1636 22
B9 0.2816 9 0.0313 34.39380 0.000 1
Fl4 0.0118 13 0.0009

Y4 Je4h 0.009 5 5 0.0019 6.43232 0.0032
2% 0.0024 8 0. 000 3
ME 0.2934 0 22

FEFy o5 (1,13) =4.67;F, 5 (5,8) =3.69;F, 4, (1,13) =9.07;
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Fig.3  Effect of rollers linear velocity and negative

pressure on impurity rate
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Tab.4 Optimization result of parameters

=y, +1. 5y, + 1.3y, +y, (9)

R/ WU B2 R 5/ PR RARS
S
(m-s™") MPa %
A IMAL 5.476 1 6.3257 14.368 5
£ A 4.5883 5.9863 15.854 7

Ak 11 515 A 2 5008 - R VR 1) 4k ol

4.6 ~5.5m/s, R EKE 14.4% ~15.9% , A\ 1 H
25 JEHR 6.0 ~6.3 MPa, X T B 25 38 2 25 0 &

A% R % 15 e F A8 N HOE A I A B e A
FARMALEAE 6.3 MPa, 5 UF iR 56 % FH 5 1F 52 jig
e ARG R A 75 105 F oK Fpgt T & 75 50 5F &
KA WAL Bz 4T 10 min W45 R K P F 8
G FERLSECT # 47 3 ok o 2RI R ik
S 1 B A Ak B A B COBEORE AL 3 9 Ty 9 ) i AT
W3 UCE, 4 e s g, SRR L
EERRZSHEENT, XREE R SRS RY &
PERAT o
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Tab.5 Optimal parameters and test results %

Y1 Y2 Y3 Ya Foin

0.8217
0.8510

1.0863
1.0927

0.4385
0.4121

3.4029
3.3980

FEME  1.056 4
RIRME  1.0422
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Experimental Parameter Optimization of Vertical Axial-flow
Single Panicle Thresher for Corn

Zhang Xiang Yang Ranbing Shang Shuqi
(College of Mechanical and Electrical Engineering, Qingdao Agricultural University, Qingdao 266109, China)

Abstract; Three structure and operation parameters which had effect on vertical axial-flow corn single
panicle thresher were optimized. The quadratic rotary orthogonal experiments were carried out. Taking
linear velocity of threshing cylinder, negative pressure value of fan, moisture content of cluster as effect
factors, and broken rate, impurities, loss of entrapped grains, gettering drift loss as objective function,
the structure size and operation parameters were experimented and optimized design. The result showed
that when the linear velocity of threshing cylinder was 4. 6 ~5.5 m/s, the moisture content of cluster was
14.4% ~15.9% , the negative pressure value of fan was 6. 3 MPa, the broken rate was less than 1. 1% ,
impurities rate was less than 0. 86% , loss rate of entrapped grains was less than 1. 1% , and gettering
drift loss rate was less than 0.44% . This experiment’s analysis could provide theory basis for the
optimization design and operation parameter selection for the vertical axial single panicle threshing corn
product.

Key words: Corn Single grain thresher Experiment Optimization



