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ABSTRACT <

In the past few decades;,We witnessed development in various fields, There has also been considerable
progress in the field of agriculture. The need for improved agricultural tools is one of the most important
developments in agriculture. Available technology and computer capabilities, including design software and
numerical methagsgallow us to solve complex problems in various fields of engineering and design of
agricultural machinery. in this study, In order to obtain optimal geometry parameters of a spade blade using
computer engineering application (CAE), the computer is focused on it. A finite element analysis (FEA) study
was condueted to simulate stress on stem borers. Due to the results of the FEA, the maximum stress for chisel
plow ‘was_ ®btained at 388.16 MPa. The results from visual research and FEA results showed that plastic
deformation and excessive stress in the piece were evident in terms of working stress conditions of 355 MPa,
The,results of FEA, a study on optimal geometric parameters without plastic deformation, stress and mode
optimization were performed. According to the results of the study, the optimal parameters of geometry were
optimized, with a maximum stress of 308.22 MPa. In addition, the total mass of the plow fell 0.29 kg.

Keywords: chisel plow, finite element method (FEM), optimization, agricultural machinery design.

h.mahboub@urmia.ac.ir -\
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Figure 1. Figure and Solid 3D model chisel plow. ?
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Table 1. St-52 Stalled Material Pro es for the chisel plow.
Properties Value
Young’s Modulus 205
Tensile Ultimate Strength \ 520
Yield Strength . (MPa) 355
Poisson Ratio "w (--) 0.29

Density N f (kgm-3) 7870
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Figure 2. 3D solid model, boundary conditions and mesh structure of the chisel plow.
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Figure 3. FEM simulation results and theoretical results of chisel
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Figure 4. Curve of optimization.
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Table 2. Variations of the design sets and results.

Input Output 3

Parameter Parameter

Design Design Mass Total > Global Max. Stress Design
Parameter-1  Parameter-2  (kg) Deformation (Von Mises) Sets
(mm) (mm) Maximum (mm)  (Mpa) (Number)
20 50 9.75 35:672 388.16 1

25 45 10.720 19.61 272.66 Initial Design 2

10 45 5.34" 14)344.33 1840.63 3

40 45 15788 4.31 140.56 4

25 30 768 30.2 439.67 5

25 60 1377 1455 228.49 6

10 30 4.1 544.74 2949.67 7

40 30 11.05 6.58 242.73 8

10 60, % 6.59 251.94 1346.24 9

40 60 2053 3.22 117.48 10

30 30 8.82 16.16 319.35 11

20 40 8.14 52.24 553.19 12

28 » 35 9.46 17.62 308.22 Approved Final Design 13

30 33 9.52 14.78 292.95 14

26 38 9.59 20.67 317.38 15

30% 34 9.59 15.34 293.52 16
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Figure 8. Relationship between Equivalent Stress Maximum and Design parameters (DP1 & DP2).
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Table 3. Comparison of the initial and finakdesign chisel plow.

chisel plow Parameters Initial Unit Design Final
N Design
Design Parameter-1 (mn) 20 28
Design Parameter-1 ¥ (mm) 50 35
chisel plow Mass " (kg) 9.75 9.46
Equivalent Stress (max.) (MPa) 388.16 308.22
Global Max. Deflection (mm) 35.672 17.62
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