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Abstract: Now the days the development in the field in
agriculture has been increased so the using of cultivator
design is most remarkable for the farmer. The cultivator
design and analysis was done in this paper. The designed
was modeled using Creo parametric and analysis was done
in ANSYS. In this paper it is concluded the, if hole was
created in cultivator deigned near to the generation of
maximum stress concentration was reduced the overall
stress, deformation and masses of the model.
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I. INTRODUCTION
The cultivator shovel (sweeps) tools is used for deep soil
penetration in place of standard moldboard plows, the loads
act on the cultivator components can be very large and, in
some cases, may be greater than the manufacturer anticipated
in the original facts [1]. This had been resulted in the need for
a better understanding of what forces exist under such severe
operating conditions so that, if necessary, appropriate
changes in design can be made as shown in figure 1.
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type cultivator tool.

Il. MATERIALS

In this paper, the steel materials were used for cultivator
design and the dimensions of the traditional cultivator design
which was taken while preparing solid model.

e Elastic modulus of material: 2.10x10°
Poisson ratio of material: 0.3
Frame size:180 x 60 cm
Tines spacing :21 cm
Tine size: 45x10x 2 cm
Shovel size :60 mm.

I1l. FINITE ELEMENT ANALYSIS
The design and analysis has been carried out with the help of
3D modeling software and FEA technique using standard
FEM tool. Creo Parametric 2.0 is used for the modeling
assembly of cultivator tyne and ANSYS has been used for
the analysis of model. In the boundary condition, cultivator
tyne is fixed at top means to the structure of the cultivator.
There are a number of steps in the solution procedure using
finite element methods. All finite element packages require
going through these steps in one form or another.

IV. RESULTS AND DISCUSSION
In this section, the various results have been obtained. The
Figure 2 — Figure 5 has been shows the graph plot between
various case in this paper was performed.
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Figure 2. Graph between von-Mises stresses proposed model
with different hole diameter [Makange et. al., [22] and
ANSYS Tool result)

The above figure 2 has been shows that the von-mises stress
in cultivator tyne in literature Makange et. al., [22] and

proposed model.
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Figure 3. Graph between deformation in proposed model
with different hole diameter [Makange et. al., [22] and
ANSYS Tool result).

The above figure 3 has been shows that the deformation in
cultivator tyne in literature Makange et. al.,, [22] and

proposed model.
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Figure 4. Graph between maximum principal stresses in
proposed model with different hole diameter [Makange et.
al., [22] and ANSY'S Tool result)

In above figure 4, concluded that the when creating hole in
cultivator tyne, the maximum principal stress is also

decreased if diameter of hole is 8mm.
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Figure 5. Graph between minimum principal stresses in
proposed model with different hole diameter [Makange et.
al., [22] and ANSYS Tool result).

Also, figure 5, indicates that the when creating of hole in
cultivator tyne, the minimum principal stress is also

decreased if diameter of hole is 8mm.

V. CONCLUSION

The following conclusion and future scope can be drawn.

. In this paper, it is concluded that the stress decreased
3.8823, 3.8822 and 3.7656 N/mm2 when diameter of
hole is 7mm, 7.5mm and 8mm respectively. The
percentage difference between literature Makange et.
al., [22] and proposed model is 27.15%.

. Also in present work, which concluded that the
deformation decreased 0.056902mm, 0.056982mm and
0.056893mm, when diameter of hole is 7mm, 7.5mm
and 8mm respectively. The percentage difference
between literature Makange et. al., [22] and proposed
model is 26.1%

*  This paper concluded the maximum principal stress in
cultivator are found in this investigation 4.15410
N/mm2, 4.09830 N/mm2 and 3.95930 N/mm2, when
diameter of hole is 7mm, 7.5mm and 8mm respectively.
The percentage difference between literature and
present work is 23.5%. In literature Makange et. al.,
[22], the principal stress is 5.1726 N/mm2.

«  All above discussion it has been finally concluded that
the overall the creation of hole in cultivator tyne is gives
the best performance to cultivator in different soil
conditions.
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After analysis using ANSY'S tool the diameter of hole
in cultivator tyne, 8mm was suitable for further design
and application.
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