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Abstract.: Cleaning is one of the most important working processes of corn kernel harvester. However,
high loss and high impurity seriously restrict the effect of cleaning process. The impurity rate and loss rate
were directly affected by working parameters of cleaning devices. So working parameters optimization
experiment of cleaning devices was carried out by using corn kernel harvester. Fan speed, vibration
frequency and opening degree of upper screen were selected as experiment factors. The better levels of
three experiment factors were obtained by single factor experiment. The better levels of fan speed were
ranged from 800 r/min to 1 000 r/min. The better levels of vibration frequency were ranged from 6 Hz to
8 Hz. The better levels of opening degree of upper screen was ranged from 15 mm to 25 mm. Based on
single factor experiment results, the optimal combination of three test factors and regression model were
obtained by orthogonal experiment. The optimal factor combination of cleaning impurity rate was fan
speed of 1 000 r/min, vibration frequency of 7 Hz, and opening degree of upper screen of 20 mm. The
optimal factors combination of cleaning loss rate was fan speed of 900 r/min, vibration frequency of 6 Hz,
and opening degree of upper screen of 20 mm. The optimal factor combination of cleaning comprehensive
weighted index was fan speed of 900 r/min, vibration frequency of 7 Hz, and opening degree of upper
screen of 20 mm. Three regression models were verified by field test. The relative error of regression

model of cleaning impurity rate was 5. 56% . The relative error of regression model of cleaning loss rate
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was 5.10% . The relative error of regression model of cleaning comprehensive weighted index was

4.60% . The results showed that three regression models were reliable.

Key words: corn; kernel harvesting; cleaning; working parameters; optimization experiment
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Fig.1 Schematic of corn kernel harvester
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Fig.2 Cleaning room structure of experimental prototype

R b3 o3 M AT R, K AR SOR AL B A1 Ml



%7

FEAE 45 EOARRPR AR AL 283 B 2 B il e 153

IS, IRATLAF 3 41 20 0 9 0 4003 LA e b 355 3k i 7 AL T
JEE S S R FLAR B i A BRI, A SO T |
& 3 AAEE 2 BT R FOK R RLOR BIL I 1 11 Ml 2 %
PEACIR IR I, %5 18 2 451l 2 RO e FL R, i
6 I B BV 1 R B AR AR S BOKRE . T
T e T O AL T BE AT LA TN T Sl R 5 ik
2y i 4 S AR gt A e R e {HL il A SCB AR
A LA ) AR A TR AL, XU T R AP T 2
w1 A S ML % e e I B [ E AL Bl HE , Jovk S
BEIC T, AN SCAE I 5 XKL T A0 bl A 2 i 2 4>
PR Z Bt R 155 J S ML 5% K 2 200 /min A
AR A 2 3 S A A [ ROST Y XL 0K 2l i e A i A
JRah 48 (B 3) , i i 28 1% 3l Ho ok 52 BUA SO R
Jiv i BOAS [l £l 2 HOKF

B3 ik AL ShHL
Fig.3 Transmission mechanism of cleaning device
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Fig.4 Feeding structure of experimental prototype
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Tab.1 Properties of corn threshed mixtures

W ~ & 1S K _
G D RAPM i /mm B %
i 30.33 10.1 ~14.1 73.9
Tl 39.48 17.6 ~53.4 20.7
- 43.51 5.3~47.8 5.4
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Fig. 6  Single factor test results
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Tab.2 Coding of test factors

% WHLEEE 2,/ JRshIiis I 37 2 s 77 £
(remin~") z,/Hz JF B z3/mm
1.414 1000 8.0 25.0
1 974 7.7 23.7
0 900 7.0 20.0
-1 826 6.3 16.3
-1.414 800 6.0 15.0
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Tab.3 Orthogonal test scheme and results

N ENAEE FRLE 2 FPRLIR R
e x, X, X y1 /% 2/ %
1 1 1 1 0.77 1. 44
2 1 1 -1 0.95 1.26
3 1 -1 1 0.51 1.09
4 1 -1 -1 0.94 1.03
5 -1 1 1 0.73 0.97
6 -1 1 -1 0.97 1.05
7 -1 -1 1 1.08 1.01
8 -1 -1 -1 1.17 0. 99
9 1.414 0 0 0. 50 .13
10 -1.414 0 0 0.92 0.97
11 0 1.414 0 0. 65 1. 16
12 0 -1.414 0 1.09 0. 95
13 0 0 1.414 0.71 1.13
14 0 0 -1.414 1.08 111
15 0 0 0 0.53 1.05
16 0 0 0 0.72 1.01
17 0 0 0 0. 61 1.09
18 0 0 0 0. 62 1.05
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Tab.4 Regression model variance analysis results

R FPRL & A%y, PRI R y,
*Hb*/f\‘ Fl Pl F2 P2

LT 12.00 P <0.01 25.54 P <0.01

X 25.93  0.01 <P<0.05 82.28 P <0.01

x, 11.18  0.01 <P <0.05 62.85 P <0.01

X 29.41  0.01<P<0.05 3.39 0.1<P<0.25
X%, 13.85 0.01 <P<0.05 36.75 P <0.01

X, % 1.62 P>0.25 10.55 0.0l <P <0.05
Xy %3 0.21 P >0.25 0.05 P >0.25

xf 1.34 P >0.25 0.19 P >0.25

5 16.51  0.01<P<0.05 0.42 P>0.25

“ 20.41  0.01 <P<0.05 12.01 0.01 <P<0.05

R 1.87

P <0.05 @3, P<0.01 kB3 ,P>0.25 FARH.
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Fig.7 Orthogonal test response surfaces of corn impurity rate
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Fig. 8 Orthogonal test response surfaces of corn loss rate
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Tab.5 Results of validation test in field %

WRGAE  RRURE WG A
T (U BOCALE RS

Y1 Y2 ¥ Y1 Y2 ¥y Y1 Y2 ¥

¥ 0.57 1.27 1.84 1.09 1.03 2.12 0.74 1.08 1.82
E  0.54 1.21 1.75 1.03 0.98 2.01 0.70 1.04 1.74

MIXFiR2E 5.56 4.96 5.14 5.83 5.10 5.47 5.71 3.85 4.60
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