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Trial of Powder-Supplying Device Using a Piezoelectric Disk with
a Two-Step Cylindrical Projection
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A powder-supplying device using the bending vibration mode of a piezoelectric disk with a
two-step cylindrical projection at its center is described. The device has simple structure by which
powder on the surface of the vibrator flows out the tip of the projection. Two degeneration modes
of By, vibration of the disk were considered. The structure of the vibrator and the vibration mode by
FEM are shown. Two kinds of powder were tested in the study, one is fly-ash (Dpso=15um), the
other is optical polishing powder (Dpso=2pm) and their powder-supplying characteristics were
measured. The results show that the device can supply the powder composed of its particle size

smaller than the size of 10 pm at flow rate of less than 1mg/s.
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Fig.1 Piezoelectric disk with a two-step cylindrical
projection.
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Fig.2 Degeneration modes of B1i vibration mode.
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Fig.3 Frequency characteristics of the vibrators.
(a):Vibrator 1. (b):Vibrator 3.

(b)
Fig.4 Bu modes of disk with a two-step cylindrical
projection. (a):Vibrator 1. (b):Vibrator 3. (b)

Fig.5 Cross section views of Bi1 mode of the disks.
(a):Vibrator 1. (b):Vibrator 3.
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Fig.6 Top views of Bi: mode of the disks.

(a):Vibrator 1. (b):Vibrator 3.
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Fig.7 Vibration velocity of the two-step projection.
(a):Vibrator 1. (b):Vibrator 3.
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(b)
Fig.8 Pictures of sample powder. (a):Fly-ash(No.5).
(b):Optical emery(#6000).

Table2 Characteristics of the sample powder.
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Fig.11 Powder flow rate of the device using

BER the vibrator 2.
[1]T Takano et al., Jpn.J.Appl.Phys., Vol.30, Suppl.30-1, 60 B
pp.200-202(1991). % 50 i' Fly-_ash(No.zs) i
[2]T Takano, Y.Tomikawa, Smart Mater. Structure, Vol.7, E ‘ & Optical emery (#6000)
No.3, pp.38-42(1997-6). £ 40 |
[31/& 8, &)1l : VS Tech 99 #Ha (4. pp.134-137, (1999). z 30 |
(4l A AE EFE 2,50 % 55 . pp.369-373 (1994-05). = 90 | |
[]Matsusaka et al.,, Advance Powder Technology, Vol.6, é w0 | |
No.4, pp.283-293 (1995). s |
(61, Bt : B AE¥% 2001 £FHRMRE. pp.909-910 00 0‘[‘) R ” 3*0w~

(2001-3).
(718K : B A Z 20 583% 75 pp.398-405, (2002-07).

(SEEF i B T5l{E 2% 52 % 5 5 pp.199-206 (1969-05). 1812 Powder flow rate of the device using
the vibrator 3.

Input power [W]

- 65 — NI | -El ectronic Library Service



