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Dynamic simulation and experimental research on superfine pulverization

of notoginseng by ball milling
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Abstract: Three dimensional discrete element numerical model was
established by PFC3D with different boundary conditions, the grind-
ing process was simulated, and the average contact force between
balls was also analyzed. The effects of different milling factors on the
superfine pulverization of notoginseng were investigated, and the
simulation results were proved through the single factor experi-
ments. The results showed that the order of key factors, which af-
fected the milling process was rotation speed, ball material ratio and
mass ratio of balls. The optimum conditions were as followed: the
rotation speed of 500 r/min, ball material ratio of 8 to 1, and mass
ratio of balls of 1 to 4, which provide the reference for the design of
orthogonal experiments.

Keywords: notoginseng; ball milling method; superfine pulveriza-

tion; dynamic simulation; ball mill
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Table 1 Parameters of planetary ball milling and
discrete element model
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Figure 1 The model of ball milling tank and grinding media
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Figure 2 Motion simulation in the ball milling tank under different mass ratio of balls
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The average contact force between balls under

different mass ratio of balls

Optical microscopic images of particle size for notoginseng under different mass ratio of balls (X 400)
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Figure 5

Motion simulation in the ball milling tank under different ball material ratio
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Optical microscopic images of particle size for notoginseng under different mass ratio of balls (X 400)
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Figure 8 Motion simulation in the ball milling tank under different rotation speed
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