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Subsoiler Attached to Medium-Size Tractor for Sugarcane plantation
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ABSTRACT

Soil compaction occur under the downward forces of heavy machine in the
field. The soil can be defined as an increase in its dry density, and the closer packing
of solid particles or reduction in porosity. Subsoiler which large size tractor used to
loosen and break up soil but almost high price for using in the field. At present,
tractors 49-50 hp are widely used in the fields but still has not proper size of
subsoiler to attach with. This research was design subsoiler to connect with this size
tractor. The subsoiler designed was 2 shank, 2 wing and the shank length of 1 m. At
the end of the shank was designed to provide the angle with 30 degrees on a width
3.81 cm. For the field test in Khonkaen province, the soil compaction depth 35 cm.,
14.53% moisture content. Subsoiler can disrupt soil compaction grown down to 41 cm
depths, the capacity was 2.41 rai/hr, field efficiency 70.71%, fuel consumption 3.52
liter/rai. A subsoiler for 49-50 hp tractor was designed to be utilized conveniently. As a

result, it can help solve the problem in the field by themselves.

Key words: Subsoiler, Tractor, 49-50 hp, Sugarcane
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Figure 2 Soil loosen and break up by

subsoiler (Source: Buckingham,1976)
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Figure 3 The shape of prototype |

Figure 4 Measuring of Draft for a tractor
mounted implement (A) and indicator

Kyowa (B)
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Table 1 Draft force (Newton)

Level
Type
small medium large
A 16,405 18,205 20,395
B 16,430 18,375 20,470
C 14,160 14,755 18,880
D 14,705 15,160 19,390

A: Subsoiler with superlene and two wings, B: Subsoiler with superlene

C: Subsoiler with two wing, D: Subsoiler, Small: The working width of subsoiler 3.81 cm.,

Medium: The working width of subsoiler 6.35 cm., Large : The working width of subsoiler 8.69 cm.

Table 2 Power of Tractor N.m/s (HP)

Level
Type
small medium large
A 13,288 (17.81) 14,564 (19.52) 16,112 (21.60)
B 13,308 (17.84) 14,883 (19.95) 16,785 (22.50)
C 11,044 (14.80) 11,804 (15.82) 14,664 (19.66)
D 12,058 (16.16) 12,431 (16.66) 15,512 (20.79)

A: Subsoiler with superlene and two wings, B: Subsoiler with superlene

C: Subsoiler with two wing, D: Subsoiler, Small: The working width of subsoiler 3.81 cm.,

Medium: The working width of subsoiler 6.35 cm., Large : The working width of subsoiler 8.69 cm.
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Figure 4 Prototype | test (A) and
working depth of prototype | (B)

Figure 5 Prototype Il test
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Table 3 Working Depth (cm)

Level
Type
small medium large
A 32 38 33
B 40 45 40
C 40 40 40
D 42 43 43

A: Subsoiler with superlene and two wings, B: Subsoiler with superlene

C: Subsoiler with two wing, D: Subsoiler, Small: The working width of subsoiler 3.81 cm.,

Medium: The working width of subsoiler 6.35 cm., Large : The working width of subsoiler 8.69 cm.

Table 4 The efficacy of subsoiler attached to tractor 49 hp testing in the field

Trail 1 Trail 2 Trail 3
Area (rai) 05 05 05
Moving Speed of Tractor (km/hr) 2.88 2.88 2.88
Field efficiency (%) 72.69 68.74 70.71
Field capacity (rai/hr) 2.35 248 242
Fuel consumption (I/rai) 3.54 3.62 3.52
Working depth (cm) 42 40 42

Figure 7 Testing the subsoiler attached

to tractor 50 hp in sugarcane field
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