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Development of a Belt Pick—up One-row Soybean Cutter
H.J. Jun T G Kang C. K Lee Y, Choi C.S Lee J. T. Hong

This study was carried out to develop a belt pick-up type one-row soybean cutter, using physical properties and production
conditions of soybeans.

The prototype soybean cutter consisted of 4 parts: cutting part, conveying part, collecting part, and travelling part.

The prototype soybean cutter was designed to cut soybeans planted with a row spacing of 600 mm, and at a height of
30 mm from the bed bottom using a disk saw. Through various trials with different peripheral velocities of the disk saw
and forward speed of the cutter, determined ranges of the peripheral velocity of the disk saw cutting soybeans stems were
greater than 18.3 W4, Spacing between pick-up belts (clearance) was in a range of 60~90 mm so that soybeans could be
picked at heights greater than 25 cm, and the size and shape of the pick-up belt were determined the conventional manual
harvesting method. The optimal ratio between the forward speed of cutter and the peripheral speed of pick-up belts were
from 1 to 1.2 by theoretical analysis. the pick-up belts had a 35° of tilted angle and 90° of twisted angle to pick up
soybeans safely from the plant input to the lower end of the belts and convey soybeans to the upper end of belts nearby
a container. The soybeans at the rear container were dropped down on the soybean row with an interval.

The effective field capacity of the prototype soybean cutter was 0.136 ha/h, reducing the working hour by 92% when
compared with the manual cutting.
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Fig. 1 The bed types of soybean cultivation.
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Fig. 2 The cutting device for soybeans.
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where,
V, = speed of conveyor belt, 1%
;. = horizontal speed of conveyor belt, 7%
V;, = vertical speed of conveyor belt, s
S = distance of vehicle, m
H = height of soybean picked up by

conveyor belt, m
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Fig. 3 Velocity analysis on the belts picking up soybean stalk.
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Table 1 The width of soybean by the height from the bottom of bed

Length of | Stalk of Width of soybean by

Variety soybean | soybean | the height/plant (mm)
(mm) (mm) | 100 | 200 | 300
Taekwang(I) 643 9.1 15 45 79
Sinpaldal(1T) 734 9.1 10 43 59
Myeongjunamul(I1I) 355 6.1 6 41 75
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‘Width of Soybean

Fig. 4 Measurement of soybean width by height from the bed.

Soybean
Picking height of belts height
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Cutting Conveyor belt
_¥ height
(30 mm)

Fig. 5 Height of belts to pick-up soybeans.
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Fig. 6 Schematic of the prototype soybean cutter.

Discharging lever

Conveyor belts

Disk saw

/ \ Traveling wheels
Controlling wheel Collecting and

for cutting height Disk saw discharging container

Fig. 7 Views of prototype soybean cutter : drawing(left) and photo(right).

Table 2 Specification of the prototype

Item Specification
Total size (mm) (L x W x H) 2,450 x 800 x 1,250
Total weight, kg 170
Power 3.7 kW/ 1,800 rpm,
Diameter (mm) 305
Disk saw Thickness (mm) 2
(metal tipped) Number of teeth 100
Rotating peripheral velocity (") 15~29
Cutting height (mm) 30
Width (mm) 125
Conveyor Tilt angle of conveyor (°) 35
Lug length and space (mm) 67 x 100
Container Size (mm) (L x W x H) 385 x 540 x 485
Wheel diameter (mm) 560
Wheel Distance between wheels (mm) 600~ 800
Travel speed (%) 03~1.0
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Fig. 8 Schematic of conveyor belts.
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where, Ce = Effective field capacity of prototype, ha’h
W = Working width of prototype, m
V = Working speed of prototype, W%
€ = Field efficiency
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Table 3 Cutting performance of soybeans by peripheral velocity of
the disk saw

Speed of the Peripheral velocity of the disk saw (%)

prototype (5)| 8.7 12.7 183 23.9
0.2 Bad Good Good Good
04 Bad Bad Good Good
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Table 5 Loss of soybean and ratio of stem cut by working speeds
of the prototype

Item Working speed of the prototype (%)
0.4 0.7 0.9
Loss ratio of soybean (%) 2.3 2.2 24
Ratio of stem cut (%) 100 100 100

Height of soybean Clearance of belts (mm)
(mm) 60 90 120
200 Bad Bad Bad
250 Good Good Bad
> 300 Good Good Bad
. TN
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Table 6 Loss rate of soybeans by the cutting time
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Test time
10.21 15: 10.22 10: 10.25 10: 10.25 15:
(Mon., Date, Time) 0 5:00 0 0:00 0.25 10:00 0.25 15:00
Seeding Time
06. 05. 06. 05. 06. 05. 06. 05.
(Mon., Date)
) Stem 65.2 59.1 62.5 60.6
Moisture content, (% (w.b.))
Pod 6.0 5.8 5.6 5.2
Loss ratio of soybean, % 0.9 0.7 1.1 1.6
Table 7 Field performance of the prototype soybean cutter
Item Working speed Working width Field ca it;xt”ect;\ge ﬁ)ilodt . Loss ratio
() (m) efficiency pactly (h a/hr; P (%)
Prototype 0.7 0.6 0.9 0.136 1.5
Conventional
- - - 0.011 1
(Manual)
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Fig. 10 View of containing soybeans of the prototype

® @ @ ) N
vee © @ B
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Fig. 11 The field cutting work method of the prototype soybean cutter.
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