WBEEEH r2HW sy ETr—va v e 1L
A DATEMEAL

SEg:jpn

H AR E:

NFEB:2017-12-07

F—7—F (Ja):

F—7— K (En):

YRR

X—IJL7 FL R:

Fiii&:
https://doi.org/10.24517/00049213

This work is licensed under a Creative Commons
Attribution 3.0 International License.



http://creativecommons.org/licenses/by/3.0/

Journal of the Japan Society
of

Applied Electromagnetics and Mechanics

Bl

Volume 19 Number 2

(ER234E6 H)

HAAEMZ# S



HAR AEM 5235 Vol. 19, No.2 (2011)

BERBFZAN X YET - avRELVSMILADRFEHRL

Generation of Cavitation by Using Magnetostrictive Vibrator and Inactivation of Virus
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T. SUZUKI, S. NAKAMURA, T. UENQ (Mem), M.KAKIKAWA (Memy}, S.YAMADA(Mem)

It is well-known that the ultrasound creates micro-air bubbles as cavitation, and the collapse of the bubble
contributes to the generation of a shock wave, heat, and radicals before. We examine that the adiabatic expansion
phenomenon by two type apparatus with magnetostrictive element creates an aggressive and effective cavitation in an
aquatic medium and the inactivation of a virus is discussed by bio-medical techniques. The experimental results
denote that the inactivation occurred due to the pulse power of cavitation phenomena.
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Fig. 1 Close type cavitation genérator with GMA and
piston- cylinder mechanism.

Table | Parameters of close type cavitation generator.
Parameter Value
Actuator diameter 103 mm
Actuator height 192.9 mm
Plunger material Terfenol-D
Size of plunger 20 mm® X 120 L mm
Exciting coil 1,200 turns
Magneto motive force 6,000 AT
Maximum stroke 120 pm
Maximum force 8300N
Cylinder inside diameter 16() mm*
Water tank capacity 500 m{

140

120 Cumentdecrease

'E'100
g 50 / /
E
g 60
i a0 b Current increase
2

20

L
0 1 1

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Exciting current[A]

Fig. 2 Current vs. displacement response of GMA.
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Fig. 4 Current vs.displacement response of vibrator.
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Table 2 Parameters of open type cavitation generator.

Parameter Value
Plunger material Galfenol

Feg ¢Uaiga
Size of plunger 1X1X10 mm
Exciting coil 390 turns
Magneto motive force 137 AT
Cross-sectional area S 31X 1% m?
Moaximum stroke X 2 um
Maximum force Fiux 10N
Angular frequency of vibration @ | 1.3 X 10° rad/s
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Fig. 5 Methylene blue & Lencomethylene blue.

Table 3 Methylene blue bleaching experiment solution.

Material Value
Distilled water 500 m!
Methylene blue 0.5 ml
H,0,(Oxydol ;3.0 %) | 10 m/

Table 4 Condition for close type cavitation generator.

Sample Conditions

Cl MB only

C2 MB + TiO; (2 mm?®, 500 g)

E MB + TiO, (2 mm®, 500 g) + Driving
Table 5 Condition for open type cavitation generator.

Sample Conditions

C1 MB only

2 MB + TiO; (1 mm*, 2.2 g)

MB + TiO, (1 mm®, 2.2 g) + Driving
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Table 6 Condition for electrophoretic method.

Sample Conditions

Cl Virus only

2 Virus -+ TiO, (2 mm®, 0.2 g)

C3 Virus + TiQ, (2 mm®, 2 g)

El Virus + Driving

E2 Virus + TiO, (2 mm?®, 0.2 g) + Driving

E3 Virus + TiO; (2 mm®, 2 g) -+ Driving
1.2

08
06
0.4 -
02 r

Absorbance [arb.]

/’

E
c2 ol

4 Cl:Methylene blue soln,

B C2:Methylene blue + TiO2

4 E :Methylene blue + TiO2 + Driving

5 10 15 20 25 30 35

Driving time [min]

Fig. 6 Close type cavitation generator driving time

dependence of methylene blue bleaching.

E

¢ C1:Methylene blue soln.

M C2:Methylene blue + Ti0, (2.2 g)

4 E:Methylene blue + Ti0, {2.2 g)+ Driving
1

30 o0
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Fig. 7 Open type cavitation generator driving time

dependence of methylene blue bleaching.
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Fig. 8 Evaluation of court protein damage by
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