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A New Rigid Rod Model for the Discrete Element Method to
Analyze the Dynamic Behavior of Needle-shaped Powder
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ABSTRACT

Numerous studies of the dynamic behavior of powders have been performed by Discrete Element Method
(DEM). The behavior of powders can be analyzed using the DEM assuming that the powder is composed of
spherical particles. Moreover, the assumption of spherical particle reduces the computing time significantly.
However, the biggest problem with this assumption is the real shape of the particles. Some types of particles,
such as calcium carbonate and colloidal copper, are needle shaped. Thus, analysis based on spherical particles
can produce errors because of the incorrect assumption. In this research, we developed a new model to
simulate needle-shaped particles using the DEM. In the model, a series of particles are connected and
regarded as a rod. There is no relative motion among the particles. Thus, the behavior of the rod is rigid
motion. To validate the developed model, we carried out the drop-and-bounce test with different initial angles.
The results showed negligible error of less than 2%.
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Fig. 1 The shape of diatomite
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2. Discrete Element Method

2.1 Conventional Model for DEM
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Fig. 2 Force model for particle-particle contact'®

(b) Tangential spring
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Fig. 3 Schematics of rigid rod model
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2.2 Rigid Rod Model for DEM
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3. Model Validation
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Table 1 Parameters used in the calculation

Parameter Value
Mass of a particle, m,, [kg] 0.000620465
Number of particles, N 5
Diameter of particle, d[m] 0.01
Mass of fiber, m (k] 0.001861394
Length of fiber, L [m] 0.02
Resitution coefficient, € 0.8
Velocity before collision, 50
‘/;:CAJ [Tn/ S] '
Normal spring stiffness, K, 2.0056x10"
Normal damping coefficient, v, 15.807
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Fig. 5 Angular velocity after collision

2 A5 BAFA 9lom, g0y 05E AE
A7t FAEE S HAFET AEEE BE
A7}y ko] FozA ol Egke] AEH oA A
o A bdes Ae oudn. £x9 ZAEET)
Aol A el gt o] e T DEkA= o]
e FF A7 2ede] o
4. Applications for Model
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5. Conclusion
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