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Introduction: We numerically investigate particle-

particle interactions and relative motions of a pair of

paramagnetic elliptical particles by using direct

numerical simulations that resolve magnetic and flow

fields around the finite sized particles. The modeling is

based on the finite element method and arbitrary

Lagrangian-Eulerian approach with full consideration of

particle-fluid-magnetic field interaction.
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Results: The effect of particle initial position and

aspect ratio

Conclusions: The particles with larger initial relative

angles and distances need more time to form a

stable chain and smaller final particle and relative

orientation angles. For a larger particle aspect ratio,

more time is required to form a chain, and the final

particle and the relative orientation angles are larger.
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Figure 1. Schematic of numerical model

Results: Magnetic and flow fields

Figure 3.The effect of initial relative angle between two particles

on the particle-particle interaction when rp = 2 and d0
∗ = 2.4.

Figure 4. The effect of initial center-to-center distance on the

particle-particle interaction when rp = 2 and θ0 = 80°

Figure 5. The effect of particle aspect ratio on the particle-

particle interaction when d0
∗ = 3.0 and θ0 = 80°
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Figure 2. Magnetic field and velocity field around two particles with
rp = 2 when H0=10000A/m.
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