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Abstract A powder metallurgy process with granules is the manufacturing technology that can achieve
higher-density sintered parts than conventional powder metallurgy processes. However, there is a
disadvantage in that the production cost increases significantly due to the additional granulation step.
High granule productivity must be guaranteed for affordable material costs in this manufacturing
technology. This paper performed a series of scattering, collision, and adhesion simulations of
agglomerated powders to investigate the characteristics of granulation process affecting the
manufacturing yield rate. The results of this simulation-based convergence study can contribute to

improving productivity in the metal powder spray granulation process.
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Fig. 1. Spray dryer chamber and atomizer disk
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Fig. 2. Initial configuration and result of particle
scattering simulation
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Fig. 3. EDEM computation flow chart and APl (Courtesy
of Altair Engineering Inc.)

Fig. 4. Granulated powder model composed of 1,064
metal particles
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Table 1. Computed properties of granulated powders

Atomizer speed (rpm) 5,000 6,000 7,000
Granule diameter (um) 82.0 93.0 104.0
Number of particles 1,064 1,640 2,325
Discharging speed (m/s) 31.68 37.89 44.05
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Table 2. Computed properties of granulated powders

Atomizer speed (rpm) 5,000 6,000 7,000
Granule mass (ng) 0.9627 1.4838 2.1036
Discharging speed (m/s) 31.68 37.89 44.05
Collision time (ms) 31.7 24.0 19.8
Horizontal speed (m/s) 19.73 29.11 37.10
Vertical speed (m/s) 0.40 0.57 0.72
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Table 3. Adhesion and cohesion model parameters

Property Value
Density (kg/m%) 8,000
Young's modulus (GPa) 190
Poisson’s ratio 0.27
Coefficient of static friction 0.3
Coefficient of rolling friction 0.01
Coefficient of restitution 0.8
Normal bond strength (MPa) 42.89
Shear bond strength (MPa) 2413
Bonded disk radius (um) 2.0
Cohesive energy density (J/m?) 2.0
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Table 4. DEM collision simulation results
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Table 5. Non-cohesive particle flow through a funnel

t = 0.0s t = 0.5s t=1.0s t = 15s t = 2.0s

Table 6. DEM adhesion simulation results
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