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Experimental Study for Draft Prediction of Tillage Implement
by Analog Tool
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ABSTRACT

A series of soil bin experiment was carried out on sandy loam to investigate if it is possible to predict
implement draft by some analog tool. Chisel configuration resembling a cone penetrometer section was used as an
analog tool. The angle of cone was 30 degree. Three types of tillage implement, or oriental janggi, moldboard
plow and chisel plow were chosen for this study. Experimental tillage speed was 0.22, 0.33, 0.49 m/s and tillage
depth was 8, 12, 16 cm.

For the experimental tillage speed range, the increase of tillage speed did not affect the tillage draft for the three
types of implement and analog tool, but as the tillage depth increased, tillage draft of the three types of implement
and analog tool increased linearly.

The linear relationship was found between the tillage draft of analog tool and that of three types of tillage
implement for the experimental tillage depth and speed range with high value of R%.. Thus it was concluded from
the above results that an analog tool can be used to predict the tillage draft of oriental janggi, moldboard plow and
chisel plow. But more experiment for various soil types and theoretical verification are needed for more
generallization.
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Table 1 Specification of the tillage implements tested

Max. shear Setting angle Width Weight
; Moldboard
Implement lift angle shear wing of shear vp
J
(degree) (degree) (degree) (cm) (kgp
Janggi 51.3 40.9 63.0 234 175 5-fork
Moldboard plow 213 422 553 15.5 75 Cylindrical
Table 2 Physical properties of test soil
Composition Internal friction Cohesion Adhesion
Texture
Sand (%) Silt (%) Clay (%) angle (degree) (kPa) (kPa)
54.4 368 8.8 Sany loam 57.07 8.24 3.72
Soil-metal friction Moisture content Cone index Bulk density
angle (degree) (%, d. b.) (MPa) (g/em?)
41.715 11.719 0.107 1.351
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Table 3 Regression equation of each implement draft to analog tool draft

Speed Regression equation R?
N = 1152 x X, + 136.857 0.9742
0.22 m/s Np 0936 x X, + 125734 0.9598
New = 0728 x X, + 57516 0.9768
Na = L1179 x X, + 99.607 0.9999
0.33 mJs NpL 0907 x X, + 99.803 0.9981
New = 0716 X X, + 50.147 0.9944
Nia = 1276 x X, + 49314 0.9687
049 m/s Npo 0955 X X, + 67208 0.9999
New = 0766 x X, + 34623 0.9989
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