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Design and Test of Cleaning Device for Roller Rubbing Cylinder Sieve of Millet

LI Xinping MENG Yajuan ZHANG Jialiang GENG Lingxin JI Jiangtao
(College of Agricultural Equipment Engineering, Henan University of Science and Technology, Luoyang 471003, China)

Abstract; In order to solve the problem of high impurity rate and loss rate caused by the residual grain
codes and the high moisture content in the raw material of millet after the first stripping, a roll-twist
cylinder screen type of millet cleaning device was designed. The device was mainly composed of spikelet
roller rubbing device, cylinder screen device, cross flow fan and centrifugal fan, which realized the
function of clearing millet code first and then cleaning it. The rotating speed and angle of centrifugal fan,
speed of cross flow fan, rotational speed of cylinder screen as well as the rotational speed of spikelet roller
rubbing device were selected as the test factors, the impurity rate and the loss rate were taken as the test
indexes for the orthogonal test. Results of orthogonal test showed that the optimal combination of the
cleaning device was the rotation speed of spikelet roller rubbing device as 250 r/min, the angle of
centrifugal fan as 3°, the speed of small cylinder screen as 60 r/min, the speed of centrifugal fan as
700 r/min, the speed of medium cylinder screen as 60 r/min, the speed of large cylinder screen as
70 r/min, and the speed of cross flow fan as 600 r/min. The combination of the parameters was tested
and the cleaning performance of the device was compared, under such conditions, the impurity content
was 1. 64% , the loss rate was 0. 86% , the impurity rate and loss rate of this device were lower than those
of traditional fan cylinder screen and fan vibrating screen cleaning device.
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Fig. 1  Principle diagram of cleaning device for roller

rubbing cylinder sieve of millet
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Fig.3  Structure diagram of grain roller rubbing device
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Fig.4 Schematic diagram of force on roller rubbing device
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Tab.2 Test schemes and results
FE A B c b v e FPRL S 208 THHREES
¥/ % TR y,/ %
1 1 1 1 1 1 1 1 3.74 0.42
2 1 2 2 2 2 2 2 3.19 1.00
3 1 3 3 3 3 3 3 1.68 3.30
4 2 1 1 2 2 3 3 2.25 1. 40
5 2 2 2 3 3 1 1 2.10 2.16
6 2 3 3 1 1 2 2 2.50 1.24
7 3 1 2 1 3 2 3 2.25 1.70
8 3 2 3 2 1 3 1 2.00 2.30
9 3 3 1 3 2 1 2 2. 60 1. 14
10 1 1 3 3 2 2 1 2.35 2.02
11 1 2 1 1 3 3 2 3.41 0. 96
12 1 3 2 2 1 1 3 2.55 0. 68
13 2 1 2 3 1 3 2 2.51 1.96
14 2 2 3 1 2 1 3 2.28 0. 88
15 2 3 1 2 3 2 1 2.85 1.28
16 3 1 3 2 3 1 2 1.91 2.00
17 3 2 1 3 1 2 3 2.16 0.98
18 3 3 2 1 2 3 1 2.30 1.96
K, 16.913 15.013 17.013 16. 475 15. 463 15. 175 15. 338
K, 14. 488 15. 138 14. 900 14. 750 14. 963 15.300 16. 125
o K; 13.225 14. 475 12.713 13. 400 14. 200 14. 150 13. 163
Uk R 3. 688 0. 663 4.300 3.075 1.263 1. 150 2.963
BALKF Ay By (G5 Dy By F5 Gy
% ) CA.D.GEFB
4&'{7‘32”% CSAJDSG3E3F3B3
K, 8.377 9. 497 6.177 7.157 7.577 7.277 10. 137
K, 8.920 8. 280 9. 460 8. 660 8. 400 8. 220 8.300
A B K; 10. 080 9. 600 11. 740 11. 560 11. 400 11. 880 8.940
. R 1.703 1.320 5.563 4. 403 3.823 4.603 1. 837
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Tab.3 Analysis of variance of cleaning performance

indicators
Rl Z5W B2V rHrM adE ¥y F 2
A 1.171 2 0.585 11.366 -
B 0.041 2 0.020 0.401
c 1.541 2 0.770 14.961 -
FR. &2 D 0.792 2 0.396 7.688 *
R E 0.135 2 0.067 1.308
F 0.133 2 0.066 1.288
G 0.785 2 0.392  7.620 *
WL 0.463 9  0.051
A 0.252 2 0.126 1.258
B 0. 180 2 0.090 0.896
c 2.607 2 1.304 13.003 -
Wik E D 1. 670 2 0.835 8.328 s
Mk E 1.350 2 0.675 6.732 *
F 1.971 2 0.985 9.829 -
G 0.290 2 0.145 1.445
REF 0,702 7 0.100
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Fig. 11  Changing curves of total loss rate of cleaning
device with seven factors
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Fig. 12 Variation curves of grain impurity ratio
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ot , IR GG,

MTI#fE T F,G,E\A,C D B, N IS A5,
RV i B 2 2 2 S AR B O 250 v/ min, B0 UL
FABE Ry 30, /MR fAT 0 9 3y 60 v/ min, 8.0 KUBLES 2
700 v/ min, #5557 4 34 60 v/ min, 5 R O %
A 70 1/ min, £5 7 XL EE 3 4 600 r/min
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Tab.4 Verification test results

MRS 2% THEREE R
R R W
. . % BKE%
1 1.65 0.88
F,GyE A,C,D B, 2 1.63 0. 84
3WEL IR 3 1. 64 0. 86
S 1. 64 0. 86
‘ 1 1.87 1.05
15 55 F i 5 (A4
o i 2 1.89 1.07
AR T B R
3 1.88 1.03
>k 200 1/min)
Rk 1.88 1.05
1 1.79 0.79
25 B UE R 5 (R 2 1.77 0.78
4 0% 5 3 50 1/min) 3 1.78 0.77
A 1.78 0.78
1 1.82 0.85
3 RIEEE (KE 2 1.87 0.82
18] 0 %% 33 60 r/min) 3 1. 86 0.85
T 1.85 0.84

RS2 R, e S BA G F G, E A, C, D, B,
T TR T R P R & 22 R R 1. 64% i
Ve B ML E N 0.86% , H | SIIERE, F4F
G,E, A, C, D, B, KA 73 1% 4 P % B 3 3l i % ok B
200 r/min (f5z /0BG ) G 50 45 FAF RS 28 KR
1.88% ,JH L% B S R AN 1.05% , o] DL RL &
Fe AN TE B4 B DR R P i, AR 4
TR BEFE AR 00 IE AN D 00, 40 2 2% R B e 2 Sl AR
B3 250 r/min T 200 r/min; /iy 2 550 uE G, O]
F¢F, G, E, A, D, B, A48, op [ 6 0 %% o B K &
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50 v/min ( f /N5 ), A B 4 B R ORL & 28 R N
1.78% , 15 L% B MBLK 2y 0.78% , 7] DLV 1k 2%
R R A RIS, (EURFRL & A R S T 0. 14 A4
T R PR I ) A A R P e T Bl R % o 60 1/ min
PF 50 v/min; iy 3 S LR, R EE FLG,E,A,C, B,
ANAE K TR A7 0 e 1 60 v/ min (/NG ) 1 2
R R 2 %R 1.85% , T 1k B E M g RN
0. 84% , A L35 1 25 B A0 O SRS B T W, (ERE R 75
A RS\ R ST W 87 N i N I T
TIPS YRR BE G 5 Hh I 2% 5 kA e
T 5% WA R L 5 52 22 I 3 B RO . IRILER S % IR
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Physical drawings of millet cleaning device

Fig. 13
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