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Abstract

Rotary tillers are a popular tool for soil preparation but are limited to working in dry or flooded fields. This
research aimed to develop a rotary tiller blade specifically for use in moist soil by modifying the mixed-type blade
surface. The modifications were inspired by biomimetic principles, specifically by mimicking the soil-excavating
techniques of animals. Four new blade designs were developed: 1) Front-wedge blade, 2) Front-and-rear-wedge
blade, 3) Front-stud blade, and 4) Front-and-rear-stud blade. The tillage performance of these modified blades
was compared to a conventional mixed-type blade design. The tests were conducted in a silt loam field, plastic
limit of 18.95% and liquid limit of 34.139%, at three different soil moisture contents: 28.36%, 31.52%, and 34.43%
(dry basis, db.). With the tractor speed of 1.10 m/s, and the blade shaft rotational speed of 231.60 rpm. The
optimal blade was considered from the percentage of soil clod size in the 0-20 mm size range, which is suitable
for seed germination. The results showed that the front-wedge blade was the most effective design for producing
fine soil clod size. This blade featured a semi-elliptical cross-section wedge with a width of 10 mm, a thickness of
3 mm, and a length of 50 mm. The lower tip of the wedge was angled to align with the blade's cutting edge.
This modified blade produced 49.48% and 32.05% of soil clod size in the 0-20 mm size range, and these values
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represent a significant improvement over the conventional mixed-type blade by 9.73% and 17.30%, when working

in fields with soil moisture content of 28.36 and 31.52%db. , respectively. These results indicate that the modified

front-wedge blade is suitable for tillage in silt loam soils with moisture content ranging from 28.36 to 31.52%db.,

which is the ideal range for plant seed germination. Consequently, the implementation of this developed blade

has the potential to facilitate reduced water consumption and crop production costs.
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