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Abstract

Worldwide consumption of vegetable soybean has been increasing recently, hence it is necessary to
produce good quality of soybean in our farms. In the process of vegetable soybean production threshing
and seperation work accounts for about 80% of overall labor. Therefore, developing of the vegetable
soybean thresher is necessary to reduce the cost of labor.

The purpose of this study is to acquire the basic informations to design of the vegetable
soybeans-thresher. We make the experimental system which measure the physical propertics and
investigate the detachment forces. Also, We calculated the minimum speed of threshing cylinder
The result are as follows;

1. The average length of soybean stem is 68.2cm.

2. The lengths of soybean pods are seen as 61.3mm for 3 grains, 52.6mm for 2 grains and 41.0mm for 1 grain.

3. The widths of soybean pods are seen as 14.1mm for 3 grains, 13.8mm for 2 grains and 13.4mm for 1 grain

4. The weights of soybean pods are seen as 4.1grams for 3 grains, 2.7grams for 2 grains and 1.4grams
for 1 grain.

5. The average deiachment forces of pods are seen as 1.5kgf for 3 grains, 1.2kgf for 2 grins and
O.8kgf for 1 grain respectively For 1 grain, the detachment force of pods ranges from 0.2kgf to
L4kef. For 2 grains, the minimum detachment force of pods is seen as 0.6kgf and the maximum onc
is seen as 2.5kgf. For 3 grains, the minimum detachment force of pods is seen as 0.7kgf and the
maximum one is seen as 2.7kgf,
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6. The minimum speed of threshing cylinder is shown 6.83mjs.

Key words : vegetable soybean thresher, physical propertics, detachment force, speed of threshing
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Fig. I Picture of grown-up vegetable soybean
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Fig. 2 Total length of vegetable soybean
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Fig. 3 Length. width and thickness of vegetable
soybean
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Fig. 4 Measuring system of detachment force
for soybean
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Fig. 5 Calibration curve of measuring system
of detachment force
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Table 1. Physical properties of vegetable soybean

No. of 1 2 3

rain

MearsS.D | Min | MadMean=SD | Min | MaMeantS.D | Min | Max
Class.

Weightlg) § 1.4 =08 | 03 | 70) 27 07 | 10 | 41] 4.1 = 09| 1.7 | 60

Lengtilmn)f 41.0 + 7.3 | 30.1 | 53.5 52.6 + 4.5 | 38.7 [ 67.4 61.3 = 6.2| 52.6 | 69.5

Widh(mm) | 134+ 1.1 111|160 1358208 | 11.8] 163 14.1 = 09] 120] 167

Thickness

84 215 f 46 |11 94 212 | 77 P11 10021.0f 76 | )14
tmm)

Number 111 195 192
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Table 2. Moisture content of soybean

Moistwre Content (%, wb)
Site | Experiment | Plant of Pod of
Date vegetable vegetable
soybean soybean
7131 71.3 74.5
8§/ 14 716 72.8
Cise 8/28 72.1 76.9
9711 71.7 755
91325 71.1 75.8
8 /20 71.3 75.7
Case| 827 72.2 71.6
B 9/ 3 71.8 70.6
9/ 7 714 73.5
Average 71.6 74.8
2wy
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Table 3. Detachment force of vegetable soybean
in the vertical direction{unit : kgf)

ongcr:lin Mean + S.D| Min | Max |Number
1 | 08 o3| 02| 14 | 11
2 | 12 to3| 06 | 25 | 195
3 | 15 +027] 07 | 27 | ®
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Table 4 . Detachment force of vegetable soybean
at the angle of leftward 30°(unit : kgf)
No. .
. | Mean + S. D| Min | Max |Number
of grain
1 06 +020) 03 1.0 100
2 1.0 +025| 06 1.6 100
3 14 =023 10 1.8 100
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Table 5. Detachment force of vegetable soybean
at the angle of leftward 60°(unit : kgf)

ong(;;ﬁn Mean +S. D| Min | Max |Number
1 | 06 +024{ 03 | 1.1 | 100
2 | 11 zo2| 05 | 16 | 100
3 | 15 =xo026| 08 | 18 | 100
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