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Abstract

In order to obtain the best working parameters combination of spiral bar tooth thresher for maize seed
production, parameters such as feed rates, threshing rotation speed of roller, spiral angle of bar tooth and
exhaust core mouth clamp pressure were selected as independent variables, which would influence kernel
broken rate of maize seed. Subsequently, the Box-Behnken experimental design with four factors and
three levels was performed, and the mathematical model was established by using Design-Expert software.
Then the effects of various parameters and their interactions were analyzed as well. The results showed
that effects order of four parameters on kernel broken rate of maize seed were as follows: spiral angle of
bar tooth, threshing rotation speed of roller, feed rates and exhaust core mouth clamp pressure. The
optimal working parameters were feed rates of 2. 8 kg/s, threshing rotation speed of roller of 241 r/min,
spiral angle of bar tooth of 9°and exhaust core mouth clamp pressure of 40 N, then the kernel broken rate
of seed production of 0.366% was obtained, which was reduced by 0.084% ~ 0.274% after the
parameters optimization.
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Fig. 1  Structure schematic of combined spiral bar tooth

thresher for maize seed
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Fig.2 Experiment process of combined spiral bar

tooth thresher for maize seed
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Fig.4 Schematic of exhaust core mouth clamp unit
R2 WMEEBHSTER TN o N .
T : DUFFRL B 8 3 iy 2 30 48 b, A L B B 6 1 1 55
ab.2  Results of response surface analysis
= X, X, X3 X, Y/%
1 1 -1 0 0 0.49 Yz%xlOO% (1)
2 0 0 1 -1 0.56 ‘ .
3 0 -1 -1 0 0.53 A Y—FPRI R, %
4 0 -1 0 -1 0.47 e % R Y T =
5 -1 i 0 0 0.4 W J R R 2 i g
6 ! 0 0 - 049 B8 b & P AR 98 AR AR 4 B K bR e GB/T
7 ! 0 0 ! 0.52 5982—2005 Jii ki HLik % J7 ik & NY 1136—2006
8 0 1 0 -1 0.54
o 1 0 s B A TR T BURLBLHE A A P 52 , 40 51 14 3
10 -1 -1 0 0 0. 45 /Eﬁngi/J{Eﬂ‘](Mf&ét%o
11 1 0 1 0 0. 62
I 4t B E
o 3 RRERESH
'3 0 ‘ ! oo 3.1 EAREEIRER
14 0 1 -1 0 0. 62 . . ~ .
15 0 0 1 | 0 61 W R EBR, HREBEBERAE 0045 ~
17 -1 0 -1 0 0.57 1136—2006 ) H AT R0 188 R /N TF 0. 90 % [ LK o
18 0 -1 0 1 0.48 1 Bl Design-Expert 8. 05 #k 14 55 Py 454 06y 445
Y ’ ’ e HEATOMT  ARARERLRCREAS Y (1 YK Il ) Dy
20 - 0 0 -1 0. 46
: Y =0.460 +0.019X, +0. 029X, +0. 006X, +
21 1 0 -1 0 0. 61 ;
» 0 | 0 ' 0.52 0.011X, +0.016X] +0.018X; +0. 110X +
23 -1 0 0 1 0.51 0.016X; +0.010X,X, +0.003X X, —
24 0 -1 1 0 0.59 0.005X,X, -0.010X,X, —0. 008X, X, +
25 0 0 0 0 0.45 0. 005X, X, (2)
26 0 0 0 0 0. 46 . AR B
o . . o o % b I BRI 7 2 43 BT A 1 19 3R K
28 0 0 0 0 0.47 WE MR, A5 RN 3 PR,
29 0 0 0 0 0. 46

TE X, Xy Xy Xy S350 D MRACHE 0l % Sl AR 1A B O Aty R

A VTR AR TR Ty B S AL, Y A A T T

3 REIERBE SR EE
Fig.3 Schematic of spiral bar tooth
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Fig.5 Impact of feed rates and threshing rotation

speed of roller on kernel broken rate
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Fig.6 Impact of feed rates and spiral angle of bar

tooth on kernel broken rate
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Fig.7 Impact of feed rates and exhaust core mouth

clamp pressure on kernel broken rate

oI 7 Al DL Bl R BB AL HEL H s AR
F 77 25 BB 3 MR B 3 I A B O X O R
ELE YN &N Ty | PN A R B S R PN O
TIE T K SR BRI ¥ LA 2T 7 DKL XA il B I
21T A S L L I IR Yl D VARG S N
IR [ 2 AE L — K P i B R R R
(9 I, A B AR A S8 b TR (H A A e
AR H Al [0 05 73 A B 45 v AR R T LAAR L R
N RS R R T 3R 4 5 R e RS s AR



60 ¥i3

N IANV1 A = S

2012 4

YR
3.2.4 JORE b A Al DA BB E AR N RF R BN R R Y
5 Wi
WX, =0,X, =0, 74 % b 25 [A] P B0 RE Bl % 3 X,
FAR IR TE A X, SR RLBERE AR Y Z SRR A
Y =0.460 +0.029X, +0. 006X, +0. 018X, +
0.110X; -0.010X, X, (6)
Pl 8 S JI Rl 7 3 AR AT 1A R 1 15 R L B R R
Z [A) Y 5 2% i

FORLRT /%

o 25750 A
245,00 \‘.«\"“
750 LT 23250

“‘“f/?/(a) 6.00 220.00 W’Y"W

PRl 8 it A Al e T 5 A AT R GE A A R AL B A R 14 2 T
Fig.8 Impact of threshing rotation speed of roller and

spiral angle of bar tooth on kernel broken rate
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Fig.9 Impact of threshing rotation speed of roller and

exhaust core mouth clamp pressure on kernel broken rate
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mouth clamp pressure on kernel broken rate
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