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Ultrasonic Deburring Technology Using abrasive
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ABSTRACT

Generally, burrs refer to projected parts remained on the edge after material had been processed. These burrs decrease the
precision of part and cause many problems in part assembly. Burrs are undesirable projections of the material beyond the
edge of the workpiece. A number of deburring processes have been developed such as barreling, brushing, chemical methods
etc. But, there are a few publications in the area of applying ultrasonics to deburring.

When ultrasonic vibration propagates in the liquid medium, a large number of bubbles are formed. These bubbles
generate an extremely strong force, which removes burrs. Cavitations were used as a term to describe erosion of parts caused
by the action of cavities in liquid .

The object of this study is to analyze the effects of ultrasonic cavitation in deburring process. For this purpose, we
introduce a new ultrasonic cavitation method with abrasive, which efficiently removes the burrs. Experimental parameters to
verify the deburring effects of ultrasonic cavitations are ultrasonic power, amplitude, distant of the transducer from the
workpiece, deburring time and abrasive. It has been shown that deburring with ultrasonic cavitation in water is effective to

burrs.
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Table 1. Ultrasonic transducer and actuator specification

Specification | Value | Specification | Value
Ultrasonic power| 750W | Horn material Titanium
(grade 5)
lf{‘esonance 20kHz |Horn diameter; 13mm
requency
Transducer 410 Maxx@um 70um
L impedance amplitude

Fig 1. Photographs of experimental set-up
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Table 2. Drilling conditions

.TOOl Speed | Feed rate Wc?rkplece Workpiece
diameter (rpm) | (mm/min) thickness material
(mm) P (mm) '

3 3000 30 5 Al 6061

Fig. 2 SEM photograph of workpiece 1
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Fig. 3 SEM photograph of workpiece 2
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Table 3. Experimental conditions
Experimental Values
parameter
Power (%) 50, 60, 70, 80, 85, 90, 95, 100

Distance (mm) 0.5,0.75,1,1.5,1.75, 2.5

90, 100, 110, 120, 130,

Deburring Time (sec) 40

Abrasive SiC #8000, #8300, #320
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Fig 4. Hole shape by SEM after ultrsonic deburring(a)(b),
Hole shape before ultrasonic deburring (c) vs. after
ultrasonic deburring(d)
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Fig. 5 Hole shape after ultrasonic deburring
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Fig. 6 Deburring effects according to time
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Fig. 7 Deburring effects according to power
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Fig. 8 Deburring effects depend on distance
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9 Hole SEM
deburring (a) Using only water

Fig. after

(b) Using abrasive

shape by ultrsonic
of small size(c) Using abrasive of large size (d) Using

abrasive of medium size
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