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Figure 1 Modeling process of discrete element model of clam seedling
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Table 1 Contact material physical parameters
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Figure 3 Collision recovery coefficient and maximum rebound

height fit curve

(b) ikt
B2 S AR R S R AR R

Figure 2 Calibration test of collision recovery coefficient between clam seedlings and materials
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Figure 4 Calibration test of static friction factor between clam seedlings and materials
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Figure 5  Static friction coefficient and angle fitting curve
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Figure 6  Calibration test of rolling friction factor between clam
seedlings and materials
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Figure 7 Rolling friction coefficient and horizontal rolling

distance regression model
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Figure 8 Test of collision recovery coefficient between clam

seedlings and clam seedlings
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Figure 9 Test for the friction coefficient between the clam seedlings and clam seedlings
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Table 4 Analysis of variance of experimental results
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AT 0.3739 3 0.1246 0.3184 0.8129
IR 1.57 4 0.3914
¥l 109.61 16
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Table 5 Calibration parameter summary
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Discrete element simulation parameter calibration for
smart shellfish seeding devices

LUAN Yuhang', QIAN Yuxing', GAO Min', WANG Mingyu', LI Xiuchen™ * ?,
ZHANG Hanbing" ? *

(1. School of Mechanical and Power Engineering , Dalian Ocean University , Dalian 116023, China; 2. Marine
Fishery Equipment Professional Technology Innovation Center of Liaoning Province , Dalian 116023, China;
3. Facilities Key Laboratory of Fisheries Ministry of Education, Dalian 116023, China)

Abstract: To enhance the accuracy of the discrete element method (DEM) simulation parameters for smart shellfish seeding
equipment, this study systematically calibrated the contact parameters between the clam seedling of the shifting beach
quadrangular clam and the contact materials (EVA, stainless steel plate) and the clam seedling for the first time. This
calibration process integrated physical property tests with DEM simulation. Reverse engineering techniques employing a 3D
scanner were utilized to obtain the clam seedling contours. Subsequently, particulate model of the clam seedlings were
developed based on the Hertz-Mindlin no-slip contact model with DEM framework. Free-fall collision method, inclined plane
sliding method, and fixed inclined plane rolling method were used to calibrate the contact parameters between the clam
seedlings and contact materials (EVA, stainless steel plate) , respectively, and the results showed that: the coefficient of
recovery of collision, static friction factor, and rolling friction factor between the clam seedlings and EVA were 0. 339,
0.538, and 0. 205, respectively. For clam seedling-stainless steel plate interactions, these parameters were 0. 128, 0. 323,
and 0. 177, respectively. The inter-seedling contact parameters were determined by the suspension collision method with
MXZ-1 type friction coefficient meter. Taking the inter-seedling contact parameters as test factors, taking the relative error
between the experimentally measured and DEM-simulated angle of repose served as indexes, a three-factor three-level
orthogonal test was carried out, and taking the minimum relative error as the optimization objective, the optimization analysis
of the test data yielded the following results: the coefficients of recovery of the collision between the clam seedlings and the
shellfish seedlings, the static friction factor, and the rolling friction factor were 0. 170, 0. 620, and 0. 313, respectively. The
validation test of the calibration results was carried out through the lifting cylinder method, and the results showed that the
relative error between the simulated and experimentally measured angles of repose was 3.6% , which proved that the
calibration results were true and reliable. This study filled the gap of discrete meta-parameter calibration of shifting beach
quadrangular clam shellfish seedling, and provides theoretical basis for the optimization of key components, such as silo
inclination angle, drop port position and impeller disc, for the intelligent seedling sowing equipment.
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