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Erosion Damage of Ultrasonic Vibrator Tip in Marine Sludge Oil Environment

— study on depth of transducer disc —
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Abstract

Ultrasonic vibrator is an equipment which atomizes and homogenizes the oils by breaking the oil
particles with ultrasonic vibration cavity, and possibly improves the properties.

There are various parameters on the effect of ultrasonic irradiation. Especially, this study intended
to investigate the matrix structure of sludge oils and the erosion damages for horn disc SS41
according to the variation of the oil temperature and the immersing depth of horn disc. Sludge oils
were irradiated with ultrasonic vibration and then observed the aspects of the change of oil particles.
From these, the recycling feasibility of sludge oil for useable oil to be burnt was determined. The
erosion damages for horn disc SS41 were examined with weight loss, weight loss rate and the
irradiation time to max. erosion rate.

These data will be useful to the development of ultrasonic breaking systems to recycle sludge oil
and to consider a countermeasure for the prevention of erosion damages.
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Table 1 Properties of marine sludge oil
. Kinematic Specific Flash Pour Residual | Total acid | Viscosity
Properties . . . ] . .
0il ViSCOosity gravity point point carbon number index
(cSt/40C) 15/4C () () (Wt %) | (mgKOH/g) VD
SLO
(Sludge Lub. Oil) 152.7 0.922 2400 15 450 1.80 96
SFO
(Sludge Fuel Oil) 755 0.965 123.0 1.74
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Fig. 1 Schematic diagram of ultrasonic vibrator

test apparatus
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Photo 1 Appearance of macroscopic homogenizing matrix vs depth of horn disc in SFO and SLO

environment. (x 5 times)
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Photo 2 Appearance of microscopic homogenizing matrix vs depth of horn disc in SFO and SLO
environment. (x 35 times)
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Fig. 2 Total weight loss vs testing time accord—
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Fig. 3 Total weight loss rate vs testing time ac-
cording to depth of horn disc in SLO envi-
ronment(50m amplitude, 30C oil temp.)
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Fig. 5 Total weight loss rate vs testing time ac-
cording to depth of horn disc in SFO envi-
ronment(50ym amplitude, 30°C oil temp.)
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