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Fig.1 Overall structure of seed corn thresher
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Tablel Coding of factor level

FZ (5=1.682; m=9)

TG X

RIS KSR LIS [EE LIS
Z4/% Z)l(kg-s?) Z3/(r - min™)
FESE (+p 242 25 600
FIKT (D 21.7 21 519
FIKT (0D 18 15 400
TR D 143 0.9 281
TESHE OO 11.8 05 200
_7,-18 x2:22—1.5 Z,-400
37 06 Xy =————

119

%2 TREVFEXREFEAESRITRER
Table2 Experimental program for nonlinear orthogonal
regression design

R AR LONT! PR PRI

=
Jo

Xa/% Xl (kg - st Xaf(r - min'™®) yi%
1 217 21 519 0.81
2 21.7 21 281 0.42
3 21.7 0.9 519 0.83
4 21.7 0.9 281 0.43
5 14.3 21 519 0.85
6 14.3 21 281 059
7 14.3 0.9 519 071
8 14.3 0.9 281 0.35
9 242 15 400 0.97
10 11.8 15 400 0.86
11 18.0 25 400 0.72
12 18.0 05 400 0.30
13 180 15 600 0.85
14 180 15 200 0.28
15 180 15 400 0.30
16 180 15 400 0.32
17 18.0 15 400 0.27
18 18.0 15 400 0.34
19 18.0 15 400 0.37
20 18.0 15 400 0.37
21 180 15 400 0.40
22 180 15 400 0.25
23 180 15 400 0.30
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4.1 BFERIRES
PRI 45 AT G 00T, SRAF 3R 0 R 35 5 R
TR 2R 2 R G AR A [RDA 5 FE n R
y = 0.325996 + 0.021454x, + 0.129098x, +0.291575x,
+0.553564x2 +0.143131x, X, +0.148180%?
+0.059846x, X, +0.038515x,x, + 0.203774x2
D
(U= 7 RE I 5 22 93 B 4 R L3R 36
i F %, Foos(5,8)=3.69, Fir<Fqos(5,8)A W%, #il]
TIFRIA R, BB RS E F R R TR
U Foos(9,13)=2.71, F 11>Fqs(9,13), Tt [0 77 Fe 2
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Table3 Results of variance analysis

A SRR -7 A ¥ LAH F
EPE! 1.254360 9 0.139373 F 1 =30.44
PEPS 0.059527 13 0.004579
KA 0.039705 5 0.007941 Fir=3.20
1R 0.019822 0.002478
syl 1.313887 22

Z RN, 7E 0=0.05 TE KT FHIBR by by s
AR B RBAAEA FREE B, A B0,
5 b T (1 =] 01 7 R ok

y = 0.325996 + 0.021454x, +0.291575x, + 0.553564x’

+0.143131x, X, +0.148180x’ +0.203774x%’
(2

x4 FFRREEAERETREREEKTE
Table4 Significance level and regression coefficients of broken
rate for kernels

T A I H WIEES ¢ T1H i K1
bo 0.325996 7.01 <0.0001
by 0.021454 -9.49 <0.0001
b, 0.129098 0.64 0.5347
bs 0.291575 -2.18 0.0484
by 0.553564 1155 <0.0001
b1 -0.143131 -2.14 0.0517
b2 0.148180 3.10 0.0085
b1 0.059846 0.89 0.3906
bz -0.038515 -0.57 0.5753
bas 0.203774 4.25 0.0010
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Fig.3 Impact of kernel moisture contents and feeding
quantity on broken rate
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Fig.4 Impact of kernel moisture contents and rotating
speed of straight roller on broken rate
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Fig.5 Impact of feeding quantity and rotating speed of
straight roller on broken rate
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Performance test on corn thresher with different-speed threshing parts

Li Xinping®, Gao Lianxing®*
(1. College of Vehicle and Motive Power Engineering, Henan University of Science and Technology, Luoyang 471003, China;
2. College of Engineering, Shenyang Agricultural University, Shenyang 110161, China)

Abstract: In order to optimize parameters of threshing system of corn thresher with different speeds threshing parts, and
minimize mechanica damage of corn seeds in the course of threshing, an experiment of second order regression
orthogonal rotation design was carried out with rotating speed of straight roller, feeding quantity and kernel water
contents as influence factors and broken rate of kernel as mgjor criterion. The results of testing showed that relation of
water content and kernel broken rate was quadratic function, and the broken rate of kernel was increased with the
increasing or reducing of the water contents. The broken rate of kernel was increased with the increasing of feeding
quantity. When the feeding quantity was less than 0.9 kg/s, the broken rate of kernel was stable and unaffected by the
feeding quantity; the broken rate of kernel was also increased with the increasing of the rotating speed of straight roller.
There was significantly interactive effect for broken rate of kernel among the three influence factors. The value of kernel
broken rate reached minimum with kernel water contents 18%, feeding quantity 0.9 kg/s and the rotating speed of
straight roller 200 r/min. This research has important meanings for future research on mechanism of seed corn thresher
and parameters optimization of threshing system, and it also is useful for developing threshing technology with low
damage.

Key words: experiments, optimization, seed, threshing, broken rate



