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Effects of vibration mill’s vibration mass on superfine

grinding performance of wheat bran
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Abstract: Objective: Explore the effects of vibration mill’s
vibration mass on superfine grinding performance of wheat bran.
Methods: A series of vibration impact grinding experiments of
wheat bran was carried out by adjusting the grinding medium
mass and wheat bran mass, respectively. Results: When the
the yield of wheat bran

wheat bran mass was unchanged,

superfine powder showed a non-linear characteristic of first
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increasing and then decreasing with the increase of the quality of
the grinding medium., and the maximum difference rate reached
123.53%. The quality of wheat bran micro powder also increased
firstly and then decreased with the increase of grinding medium
mass. However, when the grinding medium mass was
unchanged, the yield of wheat bran superfine powder showed
characteristic of first decreasing and then increasing with the
increase of the quality of the grinding medium, and the maximum
difference rate reacheds 588.69%. With the increase of wheat
bran mass, the quality of wheat bran micro powder decreased
firstly and then increased. It was also found that the sensitivity of
wheat bran superfine powder yield to wheat bran mass was higher
than that of wheat bran superfine powder yield to grinding
medium mass. Conclusion: The grinding medium mass and wheat
bran mass of vibration mill have significant effects on the superfine
grinding of wheat bran, but the effect levels are different.

Keywords: vibration mill; vibration mass; wheat bran; superfine

grinding; grinding performance; sensitivity
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Table 1 Experiment projects of wheat bran
superfine grinding
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Table 2 Classification method of wheat bran powder
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Table 3 Experimental results of vibration impact grinding of wheat bran
WIS R TE/g  MBFRE/e bR/ MBFRE/e  BEBEBRESIL/ N BIEERE/g
A 162.0 92.8 19.1 24.9 32.67 298.8
B 158.9 75.9 25.6 31.5 42.90 291.9
C 140.3 101.8 33.7 17.6 45.63 293.4
D 81.6 102.7 61.3 44.8 39.38 290.4
E 0.2 7.4 33.6 56.0 32.75 97.2
F 64.1 66.4 30.1 37.0 39.45 197.6
G 215.4 109.6 26.4 46.2 40.71 397.6
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Figure 1  Particle size distribution of wheat bran micro

powder with different masses of

grinding medium
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Table 4 Particle size distribution characteristic parameters of wheat bran micro powder with

different masses of grinding medium

Fg b/
IR R - — - — Dso/pm  AHALEE/ %
RAE/pm BUESE % RAE/pm BUESE %
A 64.94 7.32 27.57 5.01 38.95 13.64
B 19.77 6.41 56.90 5.75 29.51 43.52
C 19.77 6.50 49.86 5.32 27.65 —
D 56.90 5.97 22.56 5.90 32.00 26.51
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Figure 2 Relationship between mass fraction of wheat

bran powder and masses of grinding medium
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Table 5  Difference rate of wheat bran powder mass
fraction caused by grinding medium mass %
MARFER Dra-c Drgr.p—c Dgr.p-c DR.max
KK —10.49 —25.10 1.87 36.01
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ok 72.09 88.96  186.81 186.81
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powder with different masses of wheat bran
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with different masses of wheat bran
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Particle size distribution characteristic parameters of wheat bran micro powder
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Kife/pm BRI KL /pm B SE %
E 64.94 6.84 — — 39.75 12.75
F 60.92 6.06 22.56 5.59 32.78 23.46
C 19.77 6.50 49.86 5.32 27.65 -
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Figure 4  Relationship between mass fraction of wheat

bran powder and masses of wheat bran
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Table 7 Difference rate of wheat bran powder mass
fraction caused by wheat bran mass %
WA Dr.e-c Dr.r-c Dr.c-c DR, max
bRy —178.07 —3.17 —20.55 355.98
41 200.87 32.55 —42.21 420.63
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R 588.69 166.42 72.63 588.69
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Table 8 Sensitivity of wheat bran powder mass fraction Table 9  Sensitivity of wheat bran powder mass fraction
to grinding medium mass to wheat bran mass
R/ (% kg™ D) RUPE/ (%« kg™
B A BT kg 2R Ui /g
ik 40 4 ok OB LB 4 H o R
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Figure 5 Dimensionless sensitivity of wheat bran

superfine powder mass fraction to grinding

medium mass and wheat bran mass
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