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Development of Vegetable Soybean Thresher

T. H. Kim

H. K. Lim

Worldwide consumption of vegetable soybean has been increasing recently, but, 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 main objective of this study is to develop the vegetable
soybean thresher which is suitable for domestic circumstances.

The threshing and separating performance, operating cost, and field capacity of developed vegetable soybean thresher are

investigated and analyged.
The results are as follows :

The effective field capacity of the developed vegetable soybean thresher was shown as 4.8

hr/10a, and reduced as much as 11.7 times compared with human labor. The ratio of unthreshed soybean-pod to stem after
threshing work was shown as 1.5% and the damaged pod ratio of detached soybean was shown as 1.8%. The cost of human
labor was shown as 2,560,000 won/ha, but the operating of the developed vegetable soybean thresher was shown as 503,000
won/ha. If the vegetable soybean thresher would be used in our farm, the minimum cultivation area appeard to be 22.7a

for the cost effective management.

Keywords : Vegetable soybean thresher, Threshing and separating performance, Operating cost,

Field capacity
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(a) Profile of thresher _(b) Side view of thresher (c) Sectional view of thresher
1-drum, 2-main body, 3-suction port, 4-tooth,  1-motor, 2-guide plate, 3-cleaning part, 4,5,9- 1-motor 2,9-grain pan, 3,4-grain tailing plate,
5-drive pulley, 6-motor, 7-outlet, 8-guide plate, eccentric bearing, 6-lower frame, 7-connector,  S-suction port, 6-fan, 7-fan case, 8-blast part,
9-eccentric bearing, 10-sorting bar 8-eccentric shaft, 10-shaking screen, 11,17,19,20  10-drum

- pulley, 12,13,18-belt, 14-fan, 15-suction port,

16-shutter

Fig. 1 Developed vegetable soybean thresher.
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Fig. 3 Power transmission of thresher.

Table 1 Physical properties of vegetable soybean used in field test.

Fig. 4 Picture of performance test of thresher in a field.

0. of grain 1 2 3
M Mean = S.D Min Max MeantS.D Min Max Mean = S.D Min Max
Weight (g) 1.4 + 0.7 0.4 7.2 26 £ 0.7 10.1 4.1 40 + 0.8 1.6 6.1
Length (mm) 41.0 +£ 7.0 30.5 53.2 524 + 4.6 38.5 6798 614 + 6.3 52.8 69.2
Width (mm) 134 £ 1.0 11.3 16.1 13.8 + 0.8 11.9 16.5 140 = 0.9 12.1 16.8
Thickness (mm) 84 + 12 4.6 11.1 93 + 1.2 7.6 11.0 10.1 + 110 7.8 11.3
Number 150 150 150
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Table 2 Performance of developed vegetable soybean thresher.
. ) No. of repeat test | 2 3 4 5 MeanSD
Classification
Unthreshed pod ratio (%) 1.8 1.4 1.6 1.5 12 1.540.2
Damaged pod ratio (%) 2.1 1.7 1.6 22 1.4 1.8+0.3
Seperation ratio (%) 85 75 84 77 84 814
. stem 93 97 98 90 97 9543
sorting ratio (%)
Pod 0.03 0.04 0.06 0.07 0.05 0.05
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Table 3 Field capacity of developed vegetable soybean thresher.

J. of Biosystems Eng. Vol. 30, No. 3.

. . No. of repeat test I ) 3 Mean
Classification
Machine capacity (kg/hr) : 67.9 67.2 66.7 67.3
Man (hr/10a) 572 56.3 554 56.3
Machine (hr/10a) 4.8 5.1 4.6 4.8
FoM9l 2ol &7 AREF M 67 kgl = e 600 |
—t——Machine cost
gk Aol & EF $RAYL | ha LFOZRE] % |
= =O- -Manual harvest.cost |
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Table 4 Analysis of economic efficiency.

Item Manual | Prototype Remark
Purchase price (Won) 3,000,000
Durable year (yr) 10
Total utilization (hr/yr) 100
Depreciation 285,000 | Staight-line
Fixed method
cost Repair cost 150,000 5% annual
(won/yr) Interest 80,000 4% annual
Subtotal 515,000
Variable Labour 2,560,000 272,000
cost
(won/ha) Power cost 16,000 | 1,000won/kwh
Performance (hr/ha) 560 48
Total (won/ha) 2,560,000 803,000
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Total cost (1000Won/10a)

0

1 2 3 4 5 6 7 8 g9 10
Cuitivation area (10a)

Fig. 5 Break-even point of the vegetable soybean thresher.
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