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Abstract

Taking the horizontal axial threshing unit of the miniature wheat combine for hills and mountains as
the research object, the speed of the roller, concave gap, and angle of the guide plates were researched
in the orthogonal mesh size experiment under the rated capacity feed. The roller speed, concave gap),
angle of the guide plates were researched in the regression testing. Then by using the DPS and other
software, the statistical analysis of test data was got. The influence curve of the roller speed, the concave
gap, the angle of the guide plates, mesh size to the ratio of the long-stem, the grain breakage,
entrainment, threshing without a net were obtained. The regression equation was built. The optimum
operating point for the mini-combine was the mesh size of 14 mm, the angle of guide plate of 10°, the
concave clearance of 16 mm and roller speed of 660 r/min. Accordingly, long-stem rate was 3. 1%,
impurity rate was 39. 5% , entrainment rate was 0. 6% , the rate of threshing without a net was 0. 01% ,
and grain breakage rate was 0.01% .
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Fig.1 Threshing test bed
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Tab.1 Coding of factors levels

K- 4T 8] B BE®E  SEmIHm LR
A/mm B/r-min ! c/(°) D/mm
-1 6 650 13 10
0 10 800 17 12
1 14 950 21 14
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Tab.2 Orthogonal test program and test results

| PR WL ME m@ SRR RE WA Rk &K K
e T C Rt [ Bt i B At g P LR LIRS o % EFFRE s
/(°) D/mm A/mm J/remin ! /kg-s’] ve/ % v,/ % v3/ % - v,/ % vs/ %
1 13 10 6 650 0.20 1.5 0 1.5 40.1 2.1 0.1
2 13 12 10 800 0.19 1.6 0 1.6 46.5 2.0 2.1
3 13 14 14 950 0.21 0.6 0 0.6 30. 1 2.0 1.6
4 17 10 10 950 0.20 3.0 0 3.0 43.1 1.7 2.3
5 17 12 14 650 0.21 1.7 0 1.7 41.9 2.4 0
6 17 14 6 800 0.19 1.5 0 1.4 44. 4 2.3 1.5
7 21 10 14 800 0.20 3.0 0 3.0 42.7 1.7 0.5
8 21 12 6 950 0.19 2.6 0 2.6 48.0 1.6 7.5
9 21 14 10 650 0.20 1.3 0 1.3 45.4 2.4 0.1
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Tab.3 Coding of regression test

N T Il A T A 1] A% 171 B TR ) e ok
i B 75 1]
c/(°) A/mm B/r+min "'
1. 682 17 16 900
1 15.6 14 839. 18
0 13.5 11 750
-1 11.4 8 660. 82
-1.682 10 6 600

TRERR
v, =0.030 07 +0. 000 48X, +0.001 21X, +
0.001 78X, —0. 001 42X; +0. 000 27X; +
0.001 42X +0. 000 38X, X, +
0.000 02X, X, +0. 000 55X, X, (1)
CEES
v, =0.450 55 —0. 007 47X, - 0. 004 39X, +
0.018 16X, —0. 014 48X; - 0.015 84X +
0.010 79X; +0.015 30X, X, +

0.002 70X, X, —0. 002 03X, X, (2)

v, =0.007 206 +0. 001 47X, —0. 001 29X, +
0. 000 50X, —0. 000 23X; —0. 000 35X +
0. 000 15X; +0.000 08X, X, —
0. 000 27X, X, —0. 000 40X, X, (3)
JBEA ¥ 2
v, =0.000 12 =0. 000 03X> —0. 000 04X, X, (4)
FFRL A A %
v =0.000 33 +0. 000 11X, —0.000 59X, +
0. 000 36X, —0.000 01X +0. 000 23X, +
0.000 14X; —0.000 27X, X, —
0.000 15X, X, —0. 000 31X, X, (5)
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Tab.4 Regression test program test results
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R ass T+ A [i] 5t e HLH ik R JHERS LIRES R EXiES 1l e

/(°) /mm Jremin "} /kg-s" ve/ Y% v,/ % v3/ % /% v,/ % vs/ %
1 1 1 1 0.18 0.58 0.01 0.58 44. 40 3.42 0
2 1 1 -1 0.20 0.73 0.02 0.71 40. 28 2.65 0
3 1 -1 1 0.20 0.91 0.01 0.89 42.59 2.99 0.25
4 1 -1 -1 0.20 0.75 0 0.75 39.17 3.00 0.13
5 -1 1 1 0.19 0.43 0 0.43 44. 45 2.91 0. 06
6 -1 1 -1 0.19 0.35 0.01 0.34 42.92 2.71 0
7 -1 -1 1 0.21 0. 66 0 0. 66 50.28 3.20 0.2
8 -1 -1 -1 0. 19 0.53 0.01 0.53 46.42 2.65 0.02
9 -1.682 0 0 0.19 0.45 0.01 0.44 37.74 2.72 0
10 1.682 0 0 0.19 1.07 0.01 1. 06 42.16 2.75 0.03
11 0 -1.682 0 0.20 1.01 0 1.01 39. 44 2.68 0.16
12 0 1.682 0 0.20 0.42 0 0.42 39.69 3.75 0
13 0 0 -1.682 0.19 0.73 0 0.73 43.57 3.26 0.02
14 0 0 1. 682 0.21 1.0 0.01 0.99 50. 63 3.81 0.1
15 0 0 0 0.20 0.69 0.01 0.68 41. 49 3.09 0
16 0 0 0 0.18 0.8 0.03 0.77 45. 64 2.75 0
17 0 0 0 0.20 0. 83 0.01 0.82 48.5 3.88 0.07
18 0 0 0 0.21 0. 64 0.01 0.63 44.56 3.06 0.08
19 0 0 0 0.18 0.69 0.01 0. 68 47.17 2.57 0
20 0 0 0 0.21 0.71 0.01 0.7 43.31 2.66 0. 05
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Tab.5 Validation test results
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1 16 10 660 14 0.35 0.02 0.33 44. 82 3.42 0
2 16 10 660 14 0. 47 0.01 0. 46 46.73 3.92 0
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Tab.6 Adaptive test results of feed rate

o i3 B IR A SR A i J LA 2K JBEAS e 3 ek RL A TR TRER FFRLIE
e /kges ! /kg+s ™! vg/ % v,/ % 03/ % v,/ % v, /% vs/ %

1 0.10 0.10 0.75 0.00 0.75 46. 84 3.60 0.00

2 0.15 0.15 0. 66 0.00 0. 66 45.82 3.20 0.00

3 0.20 0.19 0.48 0. 00 0.48 44. 65 2.92 0.00

4 0.25 0.23 0.37 0.00 0.37 43.56 3.01 0.00
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