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Study on bulk density of NdFeB powder filling
process and optimization of process parameters
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Abstract: In order to improve powder bulk density of NdFeB, discrete element model of NdFeB powder filling
process was established by discrete element method, and the influence of different process parameters on the
density of powder deposition in the cavity was analyzed, the response surface method was used to design and ver-
ify the process parameters of powder filling. Results show that the NdFeB powder is deposited in the shape of
“nose flow” in the process of powder filling, and the deposited state is jointly affected by the material box and
the lower die punching. The influence degree of the powder distribution process parameters on the bulk density is
the reciprocating speed of the material box, the height of the powder filling, and the punching speed of the lower
die, going from large to small. The optimal combination of powder process parameters is: reciprocating speed of
the material box 401 mm/s, filling height 4.53 mm, punching speed of the lower die 23.9 mm/s, and average
bulk density 3.919g/cm’.
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Fig.2 Feed box movement model
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Fig.3 Variation curve of particle number in cavity
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Fig.4 Particle accumulation flow state in powder filling process
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Fig.5 Particle velocity flow in powder filling process
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Fig.6 Powder bulk density at different box
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Fig.7 Influence of die punching speed on bulk density
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Fig.8 Influence of filling height on bulk density
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Tab.3 Experimental design factors at different levels
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Tab.4 Response surface test scheme and results
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Fig.9 Surface diagram of the response of bulk density to the distribution parameters
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