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ABSTRACT

The forces involved in tillage'during agricultural operations are complex because of the type of loading and
the combined geometry of.the tool. The type, amount and direction of these forces are not fully understood.
Correcting and impreving the design of a tool for proper strength and performance improvement requires
sufficient information about how the forces involved and the soil-tool relationship are. The experimental and
analytical methad'does not have a good view of the distribution of stress in contact with the soil and the tools
involved withithe'soil as well as the deformations. Accordingly, researchers use methods such as finite element
to comparé data and verify the test to complete their experiments with the help of finite element software. In
this résearch, the experiments were carried out using a cultivator that has two axes, each with a spacing of 35
cmyand three different depths of 6, 10 and 14 cm in soil bin. It is also used to simulate experiments using the
ABAQUS software system, which is a finite element method.

Keywords: chisel plow, finite element method (FEM), soil- tine interaction.
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Table 1 - Material Properties Applied soil in analysis FEM. 6\) .
Properties Unit Value
Sand (--) %43
Silt (--) %22 S &
Clay (--) %35 "
Young’s Modulus (MPa) 0.04
Poisson Ratio (--) 32
Density (kg/m3) )
yield stress (MPa)
friction angle of the material(80) (--)
flow stress coefficient (K) (--) . .
dilatancy angle (y) (-) y 1
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Figure 2. Three-dimensional FEM model, meshing of s 'I@h the chisel plow.
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Figure 3. The simulation results are graphically in depth of: (a) 6 cm, (a) 10 cm and (a) 15 cm.
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