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Fig. 1. Block diagram of ultrasonic cleaning.
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Tablel. Specifications of the ultrasonic cleaning apparatus

Item

Type

Specifications

Ultrasonic oscillator

High frequency watt meter
Hight frepuency volt meter
Diaphragm

Magnetostrictive transducer
Cleaning bath

7-type Ferrite

Steel made bath

K.K. Kaijo Denki, Type 6003
K.K. Kaijé Denki, Type TJ6701
K.K. Kikusui Denki, Model 183
K.K. Kaijo Denki, Type 6330

Acrylic acid resin made bath

10 k—2MHz, 0—500W
0—600W

1mV—100V :
29kHz, 240x 160mm
29kHz, 340 x 300mm
29kHz

280 x 360 x 200mm

300 x 400 x 700mm

Type 2209

Table 2. Kind of wash liquid and its standard concentration

Chemicals Selling name

Neutral cleanser Mamalemon (ML)
Bari-Z (Bz)

Fruits cleanser (F)
Agricultural chemicals Erusan (E)

Maker Standard concentration
K.K. Raion-yushi 1.5ml/1
K.K. Nippon-yushi 1.4g/1
K.K. Rinlei

2.0ml/1

K.K. Nisan Kagaku Kogyo 1.0ml/1
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WERRL, KORBXTEbLINS.

sin ( 5.230 ol ?75) (

sin ( 5.230 x+§) {

Pmozlc 55+1.06

Pyoo=1.60+4.50

Puss=1.80+5. 10 sin (2% x+- %)

CDORERING, REMRDLE EDEE L, RBEIR
DOEFTXN LT, WFROBSHICI\TE, %
Rh: A=5.00cm D EMHEOEIHETENS D2 & m
RENBG.

—75, BEEOWHER AL, FHECEBREf Lo
1, ROBIFEX LT 5.

A=C/f

ZZC KPDEFEHECIE, 20°C T, 1479.5 m/
sec THHY. Fiz, FAEK S, 29%kHz TH 20T,
ZDRDOP R A, A=5.10cm }ic%.

PLEX b, B LE DB, REIHRM D
FEEACXT L C, ERBEOBRETEL, =00

ROVBEROEREL—KTHZL LD, GHERCIL
BEBEDPFEEL TSI ENHELNE ot

Flo, BEEVELTH B4, SEOHOME
DB DKL FER D BARTH 5 DTEHEW S = DL
BICEL LB RILE L e 5.

2) RytHAhEERE

BFEVRKE DB ZEBYEE, BHEHL
HEL OBIfRL Rdte. WELBITREIEFOM LT,
IREIRD D 7.5cm DFEEET, BEEEAT, AKEKE S
HEEA (ML) 1o Tt o 1.

Fig. 3 WX 51, BEHENAHL s L SET
BT, Fhe, PHEFOBAT, KEAITFOB
FLO L, A—HHTOEERBL LD E 5 RS
8.

8r

(o]
I
\
x

0----0 ML
X——X Water

Sound pressure(V)
~
T

N
T
-~

1 1 1 1 ]
200 300 400 500
Ultrasonic power [W)

Fig. 3. Relationship between sound pressure and
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Fig. 4. Distribution of relative sound pressure on the
plane located at the loop of standing wave.
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Summary

The ultrasonic cleaning has not been applied to agriculture. Up to the present, only a few works on the
ultrasonic cleaning of grapes carried out to remove agricultural chemicals were reported. The possibility of control
of Hemispherical Scale (Sazssetia coffeae Walker) covered with hard wax by use of the ultrasonic cleaning was
investigated, because the control of the insect was effective only when it was carried out at its larval stage,
with the use of agricultural chemicals.

The control effect of the ultrasonic cleaning was estimated from the following two points. The first is the
peeling of Hemispherical Scale by mechanical action of ultrasonic waves, and the second is the mortability of
the insect by biological action of its.

The control of Hemispherical Scale sticking on the leaflet of cycad was studied as functions of ultrasonic
power, cleaning time, and the content of additives.

1) When the ultrasonic cleaning was made for 8 min with a power beyond the cavitation-thresh-hold, the
peeling percentage was measured to be 659 and 509 at the power of 450W and 300W, respectively. While,
the mortability percentage was to be 9095 for only 30 sec under both the powers.

2) When the ultrasonic cleaning was made for 8 min with the power below the cavitation-thresh-hold, the
peeling percentage was measured to be 1095, and the mortability percentage was obtained to be 509%.

3) At the power beyond the cavitation-thresh-hold, the control percentage increased with the increasing of
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cleaning time. On the other hand, at the power below the thresh-hold, the percentage did not so increase with
the increasing of cleaning time.

4) When neutral cleanser (M.L., 0.14%) added to the wash-liquid (water), the control percentage was
obtained to be higher than that in case of the wash-liquid only, or than that in case of the agricultural
chemicals added.

In order to observe the practical efficiency, the ultrasonic cleaning was made to control Hemispherical Scale
sticking on Gardenia (Gardenia jasminoides Ellis) planted in pot. The mortability percentage in the practical
case decreased considerably in comparison with the ideal case. Moreover, some effects caused by biological action
of ultrasonic on the plant were observed. The one was the watered phenomenon which was occurred beyond 5
min of cleaning time. The other was the browning phenomenon which was observed only in the wash-liquid
added with neutral cleanser.



