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Fig. 1. Horizontal cone penetrometer.
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Fig. 2. Plow beam for six compornent
measurement.
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Table 1. Specification of the tested
Plow bottom

Length 1163 mm
Height 486 mm
Width 758 mm
Share length 490 mm
Cutting width 356 mm
Cutting angle 48 degree
Rake angle 21 degree
" Lateral direction angle
of Moldboard 42 degree
Vertical suctions: No. 1 18 mm
No. 2 22 mm
Horizontal Suction 3mm
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Fig. 3. High-speed test of horizontal
cone penetrometer.

.= 1.0F o field test S
(il o
== ® s0il bin test
g o7 o
L (o] o]
g . O%oo.vdbo
o £ .() . O)/O (o]
T; \) [} (6] o
= 4 @;&O *°
IS 3ﬁf/
z 2 N6
o) ‘s
0 4 6 .8 10121416138

Standard cone index Cs (Mpa)

Fig. 4. Relation between horizontal cone
index and standard cone index.
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Fig. 5. Effect of speed upon draft force
of plow (soil bin test).
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Fig. 6. Effect of speed upon draft force
of plow (field test).

Table 2. Regression coefficient 7y, ¢

Cp 70 e
(Mpa)  (kN/md)  (kg/1000 m)
0.2 14.4 1.25
Soil bin

Test 0.3 17.0 1.30
0.4 19.4 1.42

Field 0.65 o

Test ~0.75 373 348
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Table 3. Regression coefficient of
equation (4)

Regresson 95% Confidence
Coefficient interval
a b a b

Soil bin 0.0319 1.087 +0.00110 +0.5624

Field 0.0320 3.563 +0.00177 +0.425
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Dimensional analysis on Draft force of Plow.
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Summary

Ordinarily, in the tests of tillage tools, the cone
index that obtained by the cone penetrometer has
been used in order to only express the soil con-
ditions. However, the role of a cone index should
be the analog of tillage tools.

From this view point, the present work was con-
ducted to elucidate the relation between the draft
force on the moldboard plow and the penetration
resistance of soils, and moreover to investigate
whether the cone penetrometer can be or can not
be used as a analog of draft force on the mold-
board plow.

In order to achieve these purpose, the horizontal
cone penetrometer was attached to the side of the
plow bottom. And the experiment was conducted
in two kinds of field. The results obtained was
as follows:

1. The relation between the horizontal cone

index “Cj” and the standard cone index “Cs” is:
Cr = 0.553C5
“Cr” was not affected by the penetration speed in

the range of 0.2~2.8 m/s.
2. In regard to the specific draft of plow, fol-

lowing equation was obtained.
rs = aCs+ 0002

where rs: specific draft of plow
£ : unit weight of soil
v: plowing speed

“

It is conjectured that “a” is the constant deter-
mined by the characteristics of the plow, and “b”
is the constant determined by the geometry of the
plow, and by the field characteristics which can
not be explained by a cone index.

3. The cone penetrometer is not a perfect analog
of a plow. However, in the same plow and the
same field, the cone index and the unit weight of
soil can explain the soil conditions which affect to
the draft force of plow. Therefore the draft force
of plow can be estimated by the above equation.



