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Ultrasound Aided Tribocharging of Polymeric Powders

Kazuo IKEZAKI **, Shinya TERAOKA *** and Masaaki NAMEKAWA ****
: (Received March 2, 2005; Accepted May 13, 2005)

We proposed a new method for tribocharging of polymeric powders using ultrasound irradiation. In this
method, ultrasound was utilized for effective increase in the number of contacting points between two

substances being rubbed each other.

Effectiveness of ultrasound irradiation in tribocharging of powders was
examined for two powder paints and a carrier for copiers.

A given amount of mixture of the powder paint

and the carrier was fed into a cylindrical cell of acrylic resin and the cell was rotated at a constant revolution
speed with and without ultrasound irradiation. Charge-to-mass ratio Q/M of the powder paint was examined

as a function of charging time.

Observed relation between Q/M and the charging time was compared for

these two charging methods with and without ultrasound irradiation. As a result, ultrasound irradiation was

verified extremely effective in charging speed but not in the charging level.

For tribocharging between the

powder paints and the carrier used in this study, the surface state charging model was shown to be applicable.
From analysis of the obtained tribocharging results on the basis of this model, the relative values of the work
function of these materials used and also the surface state density of the two powder paints were estimated.
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Fig.1 Ultrasound aided tribocharging aparatus.
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Fig.2 Dependence of Q/M on the loading mass of the
paint/carrier mixture to the charging cell.
Mixing ratio of paint/carrier (P/C) : presented in the
figure.
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Fig.3 Paint/carrier mixing ratio (P/C) dependence of
Q/M for the paint A.

20 — ' . ' . .
fpeem=l=—==l 1/50
- P i — B =% 1/30
10 _-ﬂ::--"‘ ------ : ----- '____--. 1/10
e
0 | §z=c- Paint B 4
S 10
i:)s,, T Paint A ]
£ 20 | 1/10]
o
30 F R
1/30
-40 + i
1/50
_50 1 1 1 1 1

0 20 40 60 80 100 120
Revolution speed of charging cell (rpm)

B4 QM DRI MIREEKFIE

B/ U YIRAHL P/IC: RIFICERT
Fig4 Dependence of Q/M on the revolution speed of
the charging cell.  Mixing ratio of paint/carrier P/C:
presented in the figure.
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Fig.5 Charging method dependence of Q/M for the
paint A. Mixing ratio of paint/carrier (P/C) : presented
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