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Justification of the Design of a Combined Coulter of a Row-crop Seeder Opener 

The aim of the article is to develop and theoretically substantiate the design of a combined coulter 
opener for precision seed drills that ensures high-quality furrow formation, uniform seed placement, and reduced 
draft resistance during sowing. The study analyzes modern designs of seed drill openers from leading 
manufacturers and identifies their main advantages and drawbacks under different soil conditions. It was found 
that openers with sharp entry angles loosen the soil effectively but do not provide a uniform seedbed, whereas 
openers with blunt entry angles form compact furrows but require higher traction force. Considering these 
aspects, a new combined opener design was proposed that integrates the benefits of both types, allowing for 
optimal agronomic conditions for seed germination while reducing the energy consumption of the sowing unit. 

The article describes the design of the improved coulter opener, which consists of three functional parts 
- the tip, the deflecting surface, and the wedge-shaped heel. The middle part with a sharp entry angle performs 
soil cutting and loosening; the upper part removes dry soil layers; and the rear heel forms a compact seedbed. 
The paper presents the operating principle of the opener during furrow formation and explains the interaction of 
its elements with the soil. A mathematical model was developed to determine the draft resistance of the opener, 
taking into account its geometric parameters and the physical–mechanical properties of the soil. An analytical 
relationship was obtained to evaluate the influence of attack angles, thickness, and width of working parts on the 
energy performance of the opener. Theoretical analysis of draft resistance variations depending on structural 
parameters was carried out, and the optimal range of entry angles was determined, as well as the main patterns 
influencing furrow formation. 

The results show that the combined coulter opener ensures stable movement of the opener at the 
specified depth, promotes the formation of an even seedbed, prevents soil sticking, and reduces the draft 
resistance of the seeding unit. The optimal attack angles are within 10–15°, which minimizes energy 
consumption during furrow formation. The proposed design combines agronomic efficiency with rational energy 
use, improves sowing quality, and can be recommended for further experimental research and implementation in 
modern precision seed drills. 
seed opener, coulter point, seeding, furrow, seedbed, seed placement 
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