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Deburring Technology Using Ultrasonic Cavitation
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Abstract

Surface and edge finishing processes are important technological operations of in parts machining. Quality of the
finished parts directly affect the performance of the whole product. Especially, edge quality, which depends on burr
control, is extremely important. 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
only 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 can be
used to remove burrs. Cavitation is used as a term to describe the 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 the deburring process. For this
purpose, we introduce a new ultrasonic cavitation method, 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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P : Sound pressure
a : Horn Radius
¢ : Sound Velocity
U, Initial Velocity
pc:density
1. M &
o]7lof dnkd oz W (Burr)i 7 F EA g
ol WAt EEE Fitoldkal Aodth of
i ZAZEE A RASE Bl R Ve Ad
S5 v 3 Bk ol YA E B &
AdEs EAANAY. 53] AL AA F59 A

T asgansa e dertzy
E-mail : wjr@kitech.re.kr
TEL : (041)589-8282 FAX : (041)589-8280

FHAN & AT b

dojrmgn, A3t 2kele 7ty o R =
AA MZ et B wAl7E BA
e Ags, Adstrt sy, we A
7] wak ulx ]o} A dFAH gt wabA] v)Al b
4 w9~ ofHA ¥wHEIL Ut 7
= B Aot Eof
HE A7 sk EoKHA4),(5).6)=
E 9% o2 ByHEe] Aty
A3 ek @A, EJZ‘H B A A e Anja)
(abrasive), ¥} (barrelling)e] v} =.214](brushing) 5
S o] &ate ZIAAR W AA B o 5 3
A WS o] &ate W A MW Fol Utk
L dwk ‘ﬂ AA R wA A RS
Hlats] 5w, AFAA ] dEwet 2717 2]
wjZoll A W AAE shEHe 2 &3S w3
sl ARAA Ak wEba] mlela® W AA
71EEol &s AFEo A Atk Yoshihide
Shiban & mlo]la & W] A AL T Aefol] 3t
ATE &90M(7), SHYeoE %23 tngi
Fol e o] A (cavitation)ol] #3te] ATFE s ThE).
a5 AEE o8 wAA Ve 25

Tt
A3 21 )
=

1798



2003

s
=
oft
2
>
o
i
i

(e
ol
40
2
m
&ﬂtﬂé
ofy
Sy L e [

oo bt gl
flo e Ao

d
-
©

r

)
il bl o

o

—_—

off N, ot ot

oy
8

e
O

ozt
)
i
~ U b ol

Table 1 Ultrasonic transducer and actuator
specification
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Specification | Value | Specification| Value
Ultrasonic 7500 | Horn material Titanium
power (grade 5)
Hesonemi 20kHz |Horn diameter 13mm
frequency
T.ransducer 110 Max%mum 65 um
impedance amplitude

(a) Ultrasonic deburring system
Fig. 1 Photographs of experimental set-up
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Table 2 Drilling conditions

.TOOl Speed |Feed rate ijkplece k"!orkpiece
diameter . thickness .
(rpm) | (mm/min) material
(mm) (mm)
3 3000 30 5 Al 6061
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Table 3 Experimental conditions

Experimental Values
parameter
50, 60, 70, 80, 85, 90,
Power (%) %, 100
. 0.5, 0.75, 1, 1.5,
Distance (mm) 1.75. 2
Deburring Time 90, 100, 110, 120,
(sec) 130, 140
Abrasive | SiC #3000, #800
(type) WA #8000, #20000
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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. 6 Deburring effects according to time
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Fig. 7 Deburring effect according to power
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