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Development Soybean Combine Harvester Attached to Small Tractor
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ABSTRACT

Labor shortage is the major problem of soybean harvesting. Using of large-size
combine harvesters were limited by harvesting loss and the preparation of typical soybean
plot is not suitable for large machinery. The objective of this research was to develop a
prototype of soybean combine harvester attached to a small tractor that would reduce
soybean yield losses. A prototype of soybean combine harvester was designed and
constructed for attaching to a 21 hp tractor. The important components developed were the
cutting, conveying, threshing, and cleaning set whose size were proportionate to the size of
the tractor. Performance evaluation of prototype was investigated in field trial. Results
showed that in board planting plot, it had field capacity of 0.55 rai/hr, field efficiency of
70.24%, fuel consumption rate of 3.45 L/rai, total loss of 9.58%, cleaning efficiency of 96.21%
and no grain breakage. In a row planting conditions it showed field capacity of 0.32 rai/hr.
field efficiency of 74.59%, fuel consumption rate of 7.57 liters/rai, total loss of 18.86%,
cleaning efficiency of 85.50% and no grain breakage was observed. In a board planting the
combine harvester has higher field capacity and cleaning efficiency than in a row planting
conditions. The rate of fuel consumption and the total loss were lower as well. The prototype
can be used for further to development as a tractor-mounted soybean combine harvester

for commercial purposes.
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Figure 4 Components of soybean thresher : (1) machine stand (2) clean grain auger (3)

cleaning fan (4) feed tray (5) cylinder (6) cover cylinder (7) concave (8) grain return auger

(9) cleaning sieve (10) tailings auger
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Figure 7 Performance test evaluation of soybean combine harvester in the field (A) row

planting (B) board planting
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Table 1 General information of soybean plants and planting conditions of different planting

pattern before testing the developed soybean harvester prototype

Soybean planting performance

Planting pattern

Row planting Board planting

Plant height

First pod height

Distance between planting rows
Distance between plants

Height after cutting

Plant density

Ratio of grain to non-grain material
Harvesting period

Grain moisture content

Weed density

46.4 cm 68.1 cm
13.4 cm 19.6 cm
47.3 cm -
19.2 cm -

9.8 cm 104 cm
35.0 plant/m® 29.33 plant/m®
118 1:5.5
77 day 95 day
18.37%(wb) 29.29%(wb)
medium medium

Table 2 Performance and efficacy test of soybean combine harvester prototype in two

different soybean planting pattern

Performance Test

Planting pattern

Row planting Board planting

Tractor using gear
Engine speed
Rotor speed
Speed of reel
Field capacity
Tractor speed
Theory capacity
Field efficiency
Fuel consumption
Yield crop
Harvested loss
Threshed loss
Total loss
Cleaning efficiency

Grain breakage

Low 2 Low 3
1,200 rpm 1,200 rpm
650 rpm 550 rpm
29.8 rpm 30.5 rpm
0.32 rai/hr. 0.55 rai/hr.

0.68 km/hr. 1.25 km/hr.
0.42 rai/hr. 0.78 rai/hr.

74.59% 70.24%

7.57 Lrai 3.45 L/rai
229.33 kg/rai 105.95 kg/rai

16.98% 5.32%

1.88% 4.26%
18.86% 9.58%
85.50% 96.21%

none none
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