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Abstract

The method of quadratic regression general rotation was used to optimize the parameters of seed

cotton cleaning apparatus . The results showed that the main factors of impacting impurity rate walking

were the barbed nails drum speed, serrated roller speed and cotton brush roller speed. The three factors

gradation importance was the serrated roller speed, cotton brush roller speed and barbed nails drum

speed. Optimal group of parameters was the serrated roller speed of 291 r/min, the cotton brush roller

speed of 695 r/min, the barbed nails drum speed of 367 r/min. In this case, the impurity was 15. 10% .
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Fig.1 Sketch map of seed cotton cleaning device
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Tab.1 Main design parameters of seed cotton

cleaning device

28 BE
£ x 3 x B /mm X mm x mm 1900 x 870 x 1 890
HpEA/teh ! 1.8 ~2.4
A7t /km -h ! 3.6
R/ % <5
BN D <16
B E D) J1/kW >48

1.2 HBEEER

MR 1A OR AR LRF ARG 2 R G0 A R I R
TR YL AT B AT IR ] a F6 3k R ETIR A b
e R UAT R TR T N R A VR ] A 3 o AL 2L ) T
PR MR RIS A R G AR B 2 AR H A
i, FRRETR, RZ TR aRE .
EAE SRS AR, AL A Al B B R IR
TARRSEME , HLAL AT BE 3 B KT 3.6 km/h i, SR UL
B 5 B 2, W AL R 2EAT AN T S LA
A ZE 3 LA KT 3.6 km/h if SR & TARM , TG

S FEIG WA B8 7 AR UE SRR & TV g 19 A 42
TLBCEREALATE R Jy 3.6 km/h, TERTHABE ST Y
Sefth b AR YGRS R ETVR B a FIRIETVR A b % L
{EAE 2 325 ~ 378 v/min, 45 14 V& & % 3 HU(E Y [
Sk 282 ~ 328 r/min, kil A V& {1 i o U Y [ Dy 594 ~
721 r/min,

1.3 REFH*

Hi PLHLAE G105 22 RS LL 3. 6 km/h (3 4T,
R 30 m 350 T 52 A A TR R i 1, B 30 m X
BE3 U, BEUCHURE Al 5 kg, K6 G HR 2R B, 31 SFF AR
BRI HE

fe #% Box-Benhnken H.0» 41 & i 36 ¥ it
BEER R g oA R 2R 2 SR R IR AR A A R
M) . 25 1 SfE) T VRS T B 3 A0 D R T B R A VR £ e
3 ANHE AT 3 R 5 K ma R 1 43 A, 3K
N 5K 2 B
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Tab.2 Coding of natural factors and levels

ESES
i iy RIETIRFIRE . SRR AR BUAR IR A ek
xl/r-min’] xz/r-min’] 9c3/r-min’1

-1.682 324 282 593

-1 335 291 619

0 351 305 657

1 367 319 695
1.682 378 328 721
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HI 3% 3 15 & AR Y iy [l 75 /2

Y=13.18 -0.7X, +0.3X, +0. 63X, —-0.41X X, +
0.72X,X, + 1. 19X,X, +1. 36X +
0.51X; +1.1X; (1)

X RFAR 2 28 Y G b s [A] Y [m] 05 J7 e AR Y i
1397 22000 B 2R IR S s o
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Tab.3 Experimental plan and results of Tab.5 Variance analysis of quadratic regression model
response surface analysis S SEJ5 F ¥y F
e FIET RS RTIRMT R IR o e® BlE] 4.474 4 9 0.497 2 51.3
T\ L=
X X2 X Y% Fa 2.288 13 0.176
1 1 1 1 16. 13
iR 1.7349 8 0.2174
2 1 1 -1 15. 64
& 0.5531 5 0.819 4.99
3 1 -1 1 15. 10 na
4 1 _1 1 16. 38 Ll 158.9 22 7.223
~ Fpoo(9,13) =4.19  Fy,(9,13) =2.71
5 1 1 1 15. 82 B
6 -1 1 -1 17.34 Fo.09(5,8) =6.63
7 -1 -1 1 16. 83
8 -1 ~1 -1 16. 62 *ﬁgﬁéﬁ%%@%,ﬁﬂafﬁiﬁazo 05 7J(_T|Z‘J:7Ell_‘ﬁ%
9 1.682 0 0 16. 01 ), R E 5 R A BT
10 ~1.682 0 0 17. 29 2.2 HInMEZEEMSH
1 0 1682 0 18.26 WA 6 1 53T 2 SR T 1, 4 2 10 5 W R
12 -1.682 0 16. 36 N A N
0 R FN N A X, X X, B [ 28 T A I
13 0 0 1. 682 16. 38 . . e e e .
U VRS T R ) R RS T e R BT R AT B
14 0 0 -1.682 15.62
15 0 0 0 16. 43 x6 EMEZMNEZMEIN
16 0 0 0 15.70 Tab.6 Importance analysis of factors
Y 0 0 0 1582 % £ Jr % ¥y 2
18 0 0 0 15.26 e e -
BT R e e 1 X 1 0.240 8 0.2400
19 0 0 0 16. 10
o 1 VR % X . .
20 0 0 0 1698 D R 1 e L X 1 0.8420 0.8420
il S VA7 B T X 1 0.6427 0.6427

Tab.4 Regression coefficient and significance test

R4 ORRYPRERBZHRE

of response surface analysis

Fr5 BT R bR F P

1 e R 2.96 0.16 15.09 0.0038**
2 X, -0.70  0.10  17.36 0.0088"*°*
3 X, 0.30 0.10  17.56  0.0086"*
4 X 0. 63 0.10  6.97  0.0483"
5 X, X, -0.41 0.14  19.46 0.0069**
6 X, X, 0.72 0.14  7.24  0.0425°
7 X, X, 1.19 0.14  31.97 0.0024""
8 X3 1.36 0.15 8.35 0.0321"
9 X3 0.51 0.15 16.58 0.0047"*
10 xX; 1.10 0.15 6.99 0.0458"
TE: # # FRR P<0.01(REE), = FIRP<0.05(BFE),
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Fig.2 Relationship of single factor and impurity rate
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Fig.3 Effect of factors interaction on impurity rate
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