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Abstract. This paper presents the design and analysis of a disc-changeable automatic bean seeder for small-
scale and hilly farmland applications. Aimed at solving problems such as low efficiency, uneven planting
distance, and poor seed screening in traditional sowing, the seeder adopts a modular structure including seed
sorting disc, seed metering disc, furrow opener wheel and transmission system. The seed sorting mechanism
effectively eliminates low-germination seeds, and the Hall sensor-based linkage control realizes uniform hill
spacing. Mechanical calculations and finite element analysis are carried out for key components, verifying
strength and operational reliability. The whole machine is compact, adaptable to flat and mountainous fields,
and improves sowing precision and efficiency while reducing labor cost. It provides a practical scheme for
intelligent and precise bean sowing equipment.
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Figure 1. Structure of the Seeder

Grand Altai Research & Education Hayxka u o6pasoBanue Boabioro Aaras
Bemmyck 1 (26)'2026 10.25712/ASTU.2410-485X.2026.01 161



CereBoe nspanue Cosera pekTopoB By30B boabmoro Aaraa

£y ‘ 2 360 £ R S
’.‘/I;/l.» Figure 1.Installation Schematic of Seed

——,

* S ) Metering Disc and Seed Sorting Disc
o7 N\

3 IBFN T
3.1 MW

TERhELEE AN 3 PR, T AP A GRS 352mm, AR N E AR 300mm Y [E %, B
AP, JEFh, BOFF LA EL AN B AR, B RN — IR S NP, & 150mm
JE 10mm FIHMEER IEFhT-30%, FhF7E O RS D AR TE T, NS P B AL;
RS SR T 8h, Hah i RIS [F BAAR KNI R T 3R T R AL
VLHC LA, FLAR G @i, Fb il i b B p v AR LRI B AR Bl I Fh 1, 3
FERR /NI AT, B B Fh T P R R, HEN R — L HEF

Bl 3 i b A £

Figure 3. Seed Sorting Disc Structure
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Figure 4. Seed Metering Disc Structure
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Figure 5. Furrow Opening
Wheel Structure
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Figure 7. Stress Analysis of Furrow Opener Wheel
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Figure 8. Stress Analysis of Furrow Plough
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