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Design and Experiment of Chain Shovel Stone Picker Based on EDEM

ZHANG Jiaxi"? LI Jiangtao'? ZHANG Hu' ZHANG Jia'? GAO Jihuai' ZHENG Yapeng'*’
(1. School of Mechanical and Electrical Engineering, Xinjiang Agricultural University, Urumgqi 830052, China
2. Xinjiang Key Laboratory of Intelligent Agricultural Equipment, Urumgi 830052, China
3. Xinjiang Uygur Autonomous Region Agricultural and Animal Husbandry Machinery Product Quality Supervision
and Management Station, Urumgi 830052, China
4. Xinjiang Dafengge Agricultural Machinery Manufacturing Co. , Lid. , Bole 833400, China)

Abstract; Aiming to address the issues of low stone-picking rate and soil accumulation in stone pickers,
a chain-and-scoop type stone picker was designed. Through force analysis of the soil-entering scoop
plate, its structural parameters were determined. Kinematic analysis of the soil-shifting and stone-picking
processes of the stone-picking shaft was conducted to clarify the motion trajectory of the stone-picking
teeth and the key structural parameters. The action of the stone-picking shaft on disturbing the soil
accumulation area and the velocity of stones thrown onto the conveyor chain were determined by using
EDEM software. To evaluate the operational reliability and performance of the stone picker, response
surface methodology was employed to design experiments investigating the effects of forward speed,
rotational speed of the stone-picking shaft, and ground clearance on the stone-picking rate and soil
accumulation height. A regression model was established for parameter optimization. The experimental
results indicated that the optimal parameter combination was a forward speed of 0.844 m/s, a stone-
picking shaft rotational speed of 338.9 r/min, and a ground clearance of 394.26 mm. Under these
conditions, the model predicted a stone-picking rate of 93.85% and a soil accumulation height of
250. 57 mm. Field validation tests showed relative errors between the measured values and the model
predictions were 2. 97% and 4.73% , respectively, both below 5% . This confirmed that the prototype
design was reasonable and met the operational requirements of a stone picker.

Key words: stone picker; stone shifting shaft; soil accumulation; chain-shovel type; EDEM
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Tab.1 Main technical parameters of stone picker
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Fig.3  Soil shovel force diagram
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Fig. 6  Schematic of stone-throwing device
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Fig. 15 Field test photos of machinery and equipment
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Tab.3 Experiment factors and coding
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Fig. 17 Influence of interactive factors on test indexes
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