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Fundamental Study on Oscillating Tillage ([ )

— Acting Horizontal Vibration on the Triple Tillage Blade —
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Summary

The resulting characteristics of vibrations show different patterns for the various oscillating mechanisms.

These vibrations causes troublesome operation problems for the operators and sometimes for the machines.

Furthermore, in some cases the practical usage of this oscillating mechanism is constrained by its mechanical

conditions.

In this study, a balanced oscillating tillage tool with triple blades having different acting area was

designed.

The horizontal and vertical oscillating accelerations and draft power requirement due to the

various travel speeds, lift angles, amplitudes and oscillating frequencies were investigated in a laboratory

soil bin with a soijl having invariable properties.

The results obtained are summarized as follows:

1. Overall, the horizontal acceleration decreased as the oscillating frequency and amplitude decreased.
But the increase in travel speed caused the decrease horizontal acceleration. The blade with the
lift angle of 30° exhibited the lowest value of horizontal acceleration among the blades tested.

2. For the vertical acceleration, the fluctuating trend of oscillating acceleration was similar to the trend
of the horizontal acceleration.

3. The draft power requirement decreased as the amplitude and oscillating frequency increased. But

the increase in travel speed caused the increase in draft power requirement. The blade with the

lift angle of 10° showed the lowest value of draft power requirement among the blades tested.
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Table 1. Physical properties and characteristics of tested soil.

. ) Grain size (%) Passing percent Coefficient of
Specific gravity gravel | sand | silt clay 2mm (0. 05mm |- OOISmn uniformity
2.65 - 35.8 4.2 10 99.1 3.1 10 13.6
Classification Liquid Plastic Bulk density Friction Cone index
symbol method limit(%) | limit(%) (g/cm?) factor«® (kg/cm?)
Silty Triangle.
Loam Coordinate 30.55 23.90 1.73 26.2 4.2
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Fig. 1. Schematic diagram of soil block case and
plumb bob penetrometer.
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Fig. 3. Detail of triple tillage blades.
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Fig. 2. Schematic diagram of experimental tillage
tool.
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Fig. 4. Block diagram of measurement system.
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Table 2. Experimental factor.
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Deaft Force c-1 [™] Dynamomeer DB -120K
AC Power Unit
| | Strain Gage | | Slip Ring Bridge Box DPE-10H
Torque D-16 RBE - 4A DB - 120K
Inside Shank { ]| Strain Gage Bridge Box
Moment Cc-1 DB-120K
Outside Shank | | Strain Gage Bridge Box | Dynamic Strain Direct Recording
Moment Cc-1 DB -120K Amplilier Oscillograph
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Vertical Acceleration Transducer ]
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Variables Treatment values

Veloc.uy of test V;=0.1, V;=0.15, V;=0.2
carriage (m/s)

Frequency (Hz) |f,=7.5, f2=15, {3=22.5, ;=30
Amplitude (mm) |A;=2, Ap=4, Ag=6, A, =8
Lift angle (deg) |6,=10, §,;=20, §3=30
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Fig. 5. The variz.uion of horizental oscillating acceleration for given frequencies and velocities.
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Fig. 6. The variation of horizontal oscillating acceleration for given amplitudes and frequencies.
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Fig. 7. The variation of vertical oscillating acceleration for given frequencies and velocities.
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Horizontal oscillating acceleration ( g )
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Fig. 8. The variation of vertical oscillating acceleration for given amplitudes and frequencies.
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