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Summary

The objective of this study is to develop a soil hardness tester which can estimate tillage
resistance with tae travelling cone-penetrometer.

For the study, a series of tests was performed using the cone penetrating in the horizontal
direction. Based on the tests above, soil hardness was represented by travelling cone-index vs
depth of cone penetration, travelling speed and moisture contents of the soil

Resistance characteristics obtained from the experiments were compared with those by a
vertical cone-penetrometer and the Yamanaka’s soil hardness tester.

Following conclusions were made from the study.

1. 8 to 9 peaks per one meter were detected in the resistance curve of cone penetration
regardless of the travelling speed of cone-penetrometer when it penetrated the soil in the horizon-
tal direction. This phenomenon seemed to be a similar one noticed in shearing pitch of plowing.

2. Cone index increased as travelling speed increased from 0.08m /sec to 0.5m/sec.

3. Linear relationship was found between the cone indices measured by the travelling
coe-penetrometer and Yamanaka’s hardness tester.

4, Increasing rate of the cone indices measured by vertical cone-penetrometer decreased
as the depth of soil increased while the cone indices by the travelling cone-pentrometer increas-

ed linearly.
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Fig. 1. Schematic diagram of the experimental

equipment.
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Fig. 2. Detail of the force dynamometer.
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Fig. 6. Cone index measured by the travelling

cone-penetrometer.
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Table 2. Distribution of Yamanaka's soil hardness
value by moisture content.
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Fig. 10. Relations between the cone index and soil

hardness.

Table 3. Yamanaka's soil hardness value by number

of rollings.
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epth (cm) 5 10 15 20
R.N.
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6 0.297  0.412 0.548  0.703
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Fig. 11. Relation between the cone index and the
Yamanaka's soil hardness.
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