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o ABSTRACT O

In this study, a wheeled grader is designed and is driven by an agricultural tractor.
The grader crushes and levels the soil in a one-time operation. This study focused on the
design and analysis of the shovel as the main components of the machine. The study also
showed the effect of working parameters (speed, depth, soil type) on soil compressibility.
Computer simulation results showed that the shovel body can withstand a maximum
pulling force of 13087N and that the stress concentration area in the shovel body is in the
vicinity of the hydraulic piston fixing points. Soil compaction by agricultural grading
process may cause significant damage to the tilled soil structure and subsoil, and thus to
crop production. Compaction processes also affect the hydraulic properties of the soil and
the flow of water within it. The study showed that the stresses in the soil, and thus the
compressibility, increase significantly with the increase of the speed of the grading
machine, the depth of grading, and the bulk density of the soil 30%. On the other hand, the
study showed that increasing the angle of the leveling tool from 30° to 60° leads to an

increase in stress(25Mpa—-170 Mpa )and compressibility in the soil, and this effect is more

pronounced with increasing speed.
Keywords: leveling machine, structural stresses, shovel, soil compaction
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PROPERTIES OF ASTM A514 STEEL

Physical Properties Unit Value
Density, p ke/mm’ 7.9E-6
Elasticity constant, E N/mm” 210000
Tensile strength, Ultimate N/mm’ 800
Tensile strength, Yield N/mm°* 620
Poisson Ratio, v 0.3
Shear modulus N/mm” 80769
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