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Correlation of Powder’s Particle Size Distribution Fractal with

Flowability and the Effect of T alc on Flow ability
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Abstract: Powder’ s particle size distribution fractal was used to denote particle size distribution and
powder’ s flowability, action of talc on the flowability of the powders which hold different fractal d+
mensions was discussed. The results show that powder’ s particle size distribution fractal could denote
the flowability of powder. After talc was adulterated into the powder, the flowability changed; when
the adulteration ratio less than 2% ( mass fraction), the smaller of the powder s fractal dimension is,
the more remarkable the flowability changes. When adulteration ratio reaches 3% 5% ( mass fraction),
the flowability of powders changes smoothly.

Key words: particle size distribution; fractal dimension; gliant
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Table 1 The flowability denotation parameters and
the particle size distribution fractal value
Powder sam ple A B C D E
Angle of repose / (°) 50.5 49.0 52.1 55.7 41.3
36.6 34.7 38.6  42.9 21.6

Angle of collapse /(°)
Size distribution fractal 2.7486 2.8253 2.7116 2 6754 29483

2.2
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2
T able 2 The denotation parameters after

adulterate talc powder

Powder sample A B C D E

Angle of repose /(°)

Blank 52.1 49.0 50.5 55.7 41.3
1 44.1 44.6 449 48.0 40.2

2 42.3 42.6 42.7 44.3 39.

~ o

3 41.1 42.3 41.2 41.3 38.
4 41.4 42.5 41.4 41.9 37.

o]

Adulteration ratio of
41.3 42.5 41.4 41.3 37.8

talc powder

Angle of coll /¢
(mass fraction/ %) ngle of collapse /(*)

Blank 38.6 34.7 36.6 42.9 21.6
1 29.6 25.9 33.3 36.7 20.5

(‘ ‘ 2 26.1 22.3 31.6 342 19.2
0H® e Data points
— Linear fit curve 3 21.7 21.8 26.6 31.2 18.9
0.1
4 4 20.9 22.2 26.6 30.0 18.8
S i 5 214 221 265 29.6 18.6
e o
& -04 »=0.2186x+0.0171
R=0.9964
05k 2
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=310 2802208 WS =10 0405 0
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Fig.2 The micrographic process (a) collected digital picture 4 : < 2%
of power C; (b)image process (statisticall the requiring ,
parameters) ; (c¢) data process and gain the fractal value
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Fig.3 Correlation figure of flowability denotation parameters E> B> A> C> D, :E> B> A> C
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(a)

Fig.4 The change of the flowability denotation parameters after adulterate talc powder

3 (b)
(a) the change of the angle

of repose after adulterate talc powder; (b) the change of the angle of collapse after adulterate talc pow der
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