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%3 FECLOF 4 A2 ORNEERA
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¢ ¥E % (mm) 53.0 42.8 40.0 HIE (cm)

20"H A 16"MA 16"{EBH
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5] 10 215 259
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5 4.8 19.3 4.1 165 31 18.0
10 10 12.2 49.8 105 44,0 84 48.0
15 21.6 86.5
5 2.4 28.7 2.1 25.1 20 204
15 | 10 6.1 74.3 6.0 §5.0 5.0 :
15 85 131.5 ' .
5 R N 1.0 32.8 36.3
20 10 98.4 21 87.0 - 92.7
15 172.8
5 : . 468 40.7 421
25 10 123.1 107.7 110.3
15 2156
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Summary

The present investigation was conducted to determine the force component on a disk
blade and the movement of the soil by harrowing. The equipment included a small size
soil bin and the carrier which moved the disk tool through the soil. Sixteen in, and 20 in.
plain disk biades, and 16'in, notched edge disk blades were used. The plots selected for
most of the work with the disks were sandy loam soil.

The forces were measured by a six component measuring instrument on which could
be mounted six appropriately oriented force transducers. The force transducers consisted of .
cantilevers each with a strain-gage arrangement. The results were as follows.

1) On a tool subframe with four force transducers, the experlmental ertor measured
was less than 5% when calibrating the force component.

2) In the case of the 20 in. disk in sandy loam, the longitudinal force L and the
resultant force R 2t a depth of 15 cm were 3 times the force at S5em.  The side force S
and vertical force V varied direcily with the depth. The specific force on sand and sandy
loam were 0.1 and 0.1 to 0.4 kg/em? respectively. The direction of R was from lateral in
shallow soil to longitudinal in deep scil. When the soil stuck to the blade, R was 3 times
the value of the scoured condition.

3) At a disk angle of 15 degrees, L. was comparatively lower and penetrated well.
When the disk angle was 20 to 25 degrees, the specific force was decreased slightly,. On
the other hand, at an angle of 10 degrees, the specific force was increased on the bearing
area of the backside of the disk. This side force at a disk angle of 10 degrees forced to
oposite direction the disk away from the land.

4) The spec1ﬁc forces at disk angles of 15 and 20 degrees were 0.3 and 0.2 kgfem?
on sandy loam. When the travel speed was 1.5 m/s, the specific force was increased 1.5
times the value of a speed of 0.5 m/s. However, there was no variation on sand in this
range of speed.

5) The values of L in sandy loam soil for 20 in. and 16 in. blades were 10% and
20% respecively with an increase in speed from 0.5 to 1.5 mfs, The specific force at 20
in. and 16 in. were 0.2 and 0.3 kg/em? respectively. The draft and penetration factors
were reversed in favor of the smaller disk. .

6) A comparision of ‘notched and plain-edge disks showed slightly significant differences
in draft and ability to penetrate into the soil. The ratio of the L component between
notched and plain-edge disks was 1: 1.5, and the V component was 2: 1.

.7} When the travel speed was increased, the resultant force R had a tendency to
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more upward on the concave side of the disk surface, whereas the direction of R was apt
to act on the center the blade.

8) Soil was thrown a greater distance forward by the use of the 16 in. blade than’
with the 20 in. blade at the same depth and same disk angle. ' Soil turning by a disk
makes alternate strips of upper layer and middle layer soil. However, it was found that
the lower soil layer does not move upward along the previous furrow. Field tests was
conducted to confirm these results 'by the use of 16, 18 and 20 in. tandem disk harrows
with 24 blades. From the results described above, we may conclude that perfect soil
mixing and turning action by the use of disk harrows was not achieved.
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