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Characteristics of Minute Hole Dewatering Using Focused Ultrasonic Wave
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Using the focused ultrasound wave for the purpose of removing the residual water in minute hole has been
proposed. There are some advantages in dewatering. For example, this method can discharge water as liquid droplet
from minute and non-through hole easily. For radiation of ultrasonic wave with strong intensity, an ultrasonic focusing
device is applied, then the focus can be arranged at three dimensions. It has been observed that success rate of
dewatering depends on the size of the hole. To discuss the success rate, we proposed a dimensionless number which is
ratio of surface tension and pressure by ultrasonic wave. The relationship between the surface tension and dewatering
behavior at minute holes was observed by using working water with different concentration of ethanol. Then,
relationship between the number and success rate of dewatering was plotted on a graph.
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Fig. 1 Ultrasonic dewatering principle for through via.
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Fig. 2 Ultrasonic dewatering principle for blind via
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Fig. 3 Acoustic pressure distribution
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Table 1 Through hole via diameter versus dewatering success rate

Diameter of through hole [mm] Dewatering success rate Dewatering success rate
(water) [%] (Ethanol - 20wt%) [%6]

1.2 100 100

0.8 98.1 994

0.7 913 96.3

0.6 90.6 95.0

0.5 70.6 96.9

0.4 63.8 88.8

0.3 28.1 70.0

(Ultrasonic wave radiation time = 50 ms, trial number N = 160)

Acoustic
pressure Fs

Fig. 4 Dewatering model of through hole
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Fig. 5 Dimensionless number W versus dewatering success rate with change of working liquid
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