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Design and Testing of Sliding-edge Inverted T-shaped
Opener for No-tillage Seeder of Forage Crops

YI Shujuan' ZHOU Tao' WANG Song' YANG Lin®> TAO Guixiang' MAO Xin'
(1. College of Engineering, Heilongjiang Bayi Agricultural University, Daqing 163319, China
2. Debon Dawet ( Jiamust) Agricultural Machinery Co. , Lid. , Jiamusi 100176, China)

Abstract; Aiming at the problems of uneven seeding depth and excessive soil backfilling of the no-till
grass seeder opener,a sliding blade type inverted T-shaped opener for no-till grass seeder was designed
based on the principle of sliding cutting. The interaction between soil and the opener was analyzed based
on particle dynamics, and the main factors affecting its working performance were determined. The
inverted T-shaped forming block was designed based on the sand boa. The simulation results showed that
the soil particle flow rate generated by the bionic forming block was 5. 48% higher than that of the wedge-
shaped forming block,and the working resistance was reduced by 15.88% . An EDEM simulation model
was established, and the working speed, sliding cutting angle, and upper inclination angle were taken as
the test factors,while the backfilling depth and the stability coefficient of the furrow depth were taken as
the test indicators. A quadratic regression orthogonal rotation combination test was carried out. The
optimal parameter combination of the opener was determined as; sliding cutting angle of 40. 24° , working
speed of 7. 60 km/h,and upper inclination angle of 12.43°. At this time, the stability coefficient of the
furrow depth was 88. 64% and the backfilling depth was 19. 43 mm. The soil trough test showed that the
stability coefficient of the furrow depth was 87.21% and the average backfilling depth of the opener under
the optimal parameter combination was 22. 00 mm. The working resistance of the bionic forming block was
lower than that of the wedge-shaped forming block,with an average resistance reduction of 8. 66% . The
field test results showed that within the working speed range of 6 ~ 10 km/h, the stability coefficient of
the furrow depth of the inverted T-shaped opener was higher than 80. 86% ,and the backfilling depth was
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less than 26. 00 mm , indicating good furrow opening performance in grassland.

Key words: forage crops; no-tillage seeder; inverted T-shaped opener; sliding-edge type; bionic

engineering ; discrete element simulation
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Tab.4 Test scheme and results
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