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Numerical simulation of powder flow in
high velocity compaction by lattice Boltzmann method

LI Qiao-jie, ZHENG Zhou-shun, WANG Shuang, LIU Jian-kang

(School of Mathematics and Statistics, Central South University, Changsha 410083, China)

Abstract: According to the characteristics of high velocity compaction process, the rebound and reflection mixed
boundary condition was used on the bottom and sides of the mould. By changing distribution function, a kind of
boundary condition which can simulate the dynamic process was proposed. A relaxation function was established
according to the powder flow characteristic using initial and maximum density. Two-dimensional numerical simulations
were given to cylinder mould and single step cylinder mould. The dynamic evolution process of powders and the stress
wave transformation process were presented. The results indicate that the shape of the mould has a great influence on the
wave pattern of stress. The density of green compact is uniformly and symmetrically distributed, and the greatest density
difference is 12 mg/cm’. The top and bottom parts have slight higher density than the middle part. These results are
consistent with the experimental results. A narrow low density band is found in the green compact which reveals that
there may exist density stratification.
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