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Basic Research on Powder Adhesion
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ABSTRACT

Regarding the relationship between powder adhesion and flow velocity, when the flow velocity is low, low-speed
adhesion occurs due to the small force to peel off the adhesion, and when the flow velocity is high, high-speed
adhesion occurs due to the large adhesion force such as electrostatic force.

In this report, we examined the effect on the relationship between powder adhesion and flow velocity when the
physical properties of the powder change, using fine powder on the order of several pum to nm, for which needs
have been increasing in recent years. In addition, I examined by experiments how much the flow velocity was

specifically appropriate for each powder.
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Table 1 List of raw materials.

Particle size Moisture Bulk density Compression rate Ralative permittivity
[1m] [%] [kg/m’] [%] [—]
Tale 20 0.1 580 29.7 1.6~2.0
D5 =20 um ’ ’ ’ ’
Talc
2 0.4 170 18.1 1.6~2.0
Ds=2 um
Silica
1 1.1 250 24.6 2.0
Ds=1 um
Light calci bonat
R - 7 0.4 340 30.6 1.6
Dyy=2.72 pm
Tian: .
itanium dioxide 0.015 0.4 480 30.3 100
D5y=0.015 pum
Barium titanate
0.3 0.2 990 332 1000
Dy=0.32 um
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Fig. 1 Experiment flow (upper) and photo (lower) of

Experiment 1.
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Table 2 Weight of adhesion at straight pipe.
. . Weight of adhesion  Evaluation
Material Velocity [m/s] . . . . .
at straight pipe [g] (Including visual evaluation)
Talc 42 0.0 No adhesion.
D5y=20 pm 18 0.0
Talc 60 0.0 More adhesion at 42 m/s, less adhesion faster or slower.
Ds=2 pm 42 4.9
18 0.1
Silica 80 0.4 Little adhesion.
Dsy=1 pm 62 0.1 There is a lot of adhesion at 18 m/s.
4 01 Slightly adheres at 80 m/s.
18 1.3
Light calcium carbonate 80 9.0 The adhesion at 18 m/s is large.
D4=2.72 pm 62 82 At 50 m/s and above, adhesion increases as the velocity
51 59 increases.
42 2.5
30 0.0
18 3.9
Titanium dioxide 100 0.0 Little adhesion.
D5;=0.015 pm 30 0.0 There is a lot of adhesion at 18 m/s.
62 02 No adhesion at 42 m/s.
’ Thin adhesion was seen when the velocity increased.
42 0.0
18 1.8
Barium titanate 80 0.0 Little adhesion.
D5=0.32 pm 62 02 There is a lot of adhesion at 18 m/s.
4 01 No adhesion at 42 m/s.
8 3‘ Thin adhesion was seen when the velocity increased.
5.7
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Fig. 2 Relationship of the velocity and weight of adhesion
at the straight pipe (Light calcium carbonate).
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Barium titanate
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Fig. 3 Adhesion at straight pipe (Titanium dioxide).
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Fig. 4 Adhesion at elbow pipe (Barium titanate).
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Table 3 Weight of adhesion at elbow pipe.

Material Velocity [ms] Weight of jadhesion Evaluat'ion ' '
at elbow pipe [g] (Including visual evaluation)

R-2 Talc 42 0.0 No adhesion.
R-1 D5y=20 pm 18 0.0
R-5 Talc 60 0.7 Little adhesion at 60 m/s.
R-4 D5=2 pm 42 2.2
R-3 18 2.5
R-16 Silica 80 0.6 Little adhesion.
R-17 Ds=1 pm 62 02 There is a lot of adhesion at 18 m/s.
R-18 4 0.0 The faster the velocity, the less adhesion.
R-19 18 63.8
R-10 Light calcium carbonate 80 1.6 There is a lot of adhesion at 18 m/s.
R-11 Ds=2.72 ym 62 57 The faster the velocity, the less adhesion.
R-15 51 9.1
R-12 42 7.4
R-14 30 14.5
R-13 18 134.4
R-24 Titanium dioxide 100 10.1 There is a lot of adhesion at 18 m/s.
R-20 Dsy=0.015 um 80 315 The faster the velocity, the less adhesion.
R-21 62 69.0
R-22 42 73.7
R-23 18 101.5
R-25 Barium titanate 80 6.9 There is a lot of adhesion at 18 m/s.
R-26 D4=0.32 pm 62 87 The faster the velocity, the less adhesion.
R-27 42 49.6
R-28 18 239.6
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Change of the elbow part to 2.0S
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Fig. 5 Photo of Experiment 2.
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Table 4 Weight of adhesion at elbow pipe.

Weight of adhesion [g]
Elbow pipe 2.58 2.0S
Velocity 42m/s 60m/s 100 m/s {65 m/s 96 m/s
Light calcium carbonate 7.4 5.7 — 5.5 —
Titanium dioxide 737 69 10.1 44 327
Barium tiranate 49.6 8.7 — 343 —
30.3
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Barium titanate
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Fig. 6 Adhesion when the pipe diameter of elbow was
changed.
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