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Technology of Micro Deburring Using the Ultrasonic Vibration

H. Z. Choi, S. W. Lee, E. G. Kang, Y. J. Choi(KITECH), S. L. Ko(Konkuk Univ.)

ABSTRACT

The operation of surface and edge finishing is the last and essential process of parts machining, because a product
is completed as an assembly. Therefore, the quality of the finished parts has a direct effect upon the performance of
the product. Especially, the edge quality depending on the burr control process is very important. A number of
deburring processes have been developed for macro burrs such as barreling, brushing, chemical methods, etc.
However, micro burr removal when piercing a very thin plate is very difficult, because this badly deteriorates the
surface quality of the processed part.

When ultrasonic wave is propagated in liquids, it forms an infinitude of micro bubbles. These bubbles generate
extremely strong force, which removes micro burrs. In ultrasonic micro deburring, the problem is that burrs are not
removed completely, because only components of the explosive force directly act on the burrs, which is not enough.

An attempt was made to remove the burrs using ultrasonic vibration in water with SiC as an abrasive agent.
Because of the abrasive, smoother edges have been achieved. There are many control parameters in ultrasonic
deburring such as abrasive size, ultrasonic frequency and amplitude, distance between tool and workpiece, tilt angle
of workpiece etc.

This study focuses on how distance and tilt angle influence deburring effect. A number of experiments for these
parameters have been carried out, and then the effect of each parameter analyzed.

Keywords : Micro burr(9] A]¥), Ultrasonic vibration(Z-& 3} 2%, Resonance frequency(Z 3 F 34), Hom(Z)
Amplitude(X1 &), Abrasive(=} &), Deburring(¥] #] 7})
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Fig. 1(a) Photograph of experimental setup of deburring
process

Fig. 1(b) Photograph of ultrasonic amplifier for
deburring tool

Table 1 Specifications of ultrasonic vibration system

Contents - |Specifications
Vibration frequency 40kHz
Power of electrical input 700W
Ultrasonic Transducer Amp. 2~3m
Material Titanium
Diameter 20
Maximum amplitude 10¢m
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Table 2 Burr height according to drilling conditions

Drilling condition Height of burr
#1 speed=40m/min, feed=0.05mm/rev 624m
#2 speed=45m/min, feed=0.Imm/rev 132/m

Fig. 2(a) Photograph of burr shape after drilling process
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Fig. 2(b) Burr profile after drilling process
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Table 3 Experimental conditions for deburring process

Table 4 Burr height before and after deburring process

Burr height before Burr height after Removal

debarring process debarring process rate
#1(45%) 62um 30um 51%
#2 (0°) 1324m 674um 49%

23 &9 AHzjo| o& oY

o HAA 2Eg A% o AdAze =9
Foll A H4E BE o] 88U, Table 59 7§
o] Agle] @t IHP dg 28& Jerdgoh
B 2Ao0zMe o AUE Zolk AL
BEE FoFo] F5EYY BYFo AN,
Zol Agd] A AL SFUR wE ARL
AZ4g 5 9}, Fig. 5= £ Ao wg mﬂa
Ag W e 2AFgTozr AF 9ol o|FfE
2z} 31}, Fig. 6& z+ A sgae= qbq%:
d- 39 wel Z2adg JYehidT Table 62
Fig. 6°] 23 33} 8t B2 Hul& ¢ F1
olg}, AxH oz B u 2me A wzex T
W 2ol Ao I ulHE AL Fow 4 g
t}.

1

o
o

r
El-‘r‘xu
IOrS‘JE-EFM—‘.L

o)

_IN

Table 5 Experimental conditions for deburring process
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Fig. 3 Schematic diagram of experiment conditions
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Fig. 4 Profiles of burr after deburring process

Ultrasanic Abrasive | Tilt | Time | Distance
Ultrasonic spec. Abrasive Distance | Time | Tilt angle - ;
SIC #8000 - #l Freq. = 40kHz SI‘S #8000 Smm
#1_ | Freq. = 40kHz _ 45 #2 | Amp.=1.5m Vater : 0° | 20min | 3mm
Amp. = 1.54m Water : 3 20mi Abrasive(weight)
p-=" Abrasive(weight) [ ™ min . w3 | Power = 700W i )
#2 | power = 700W 60-40 0 60:40 mm
« Hom
B

/Distance

Fig. 5 Schematic diagram of experiment conditions
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Fig. 6(a) Profiles of burr before and after for exp. #1
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Fig. 6(c) Profiles of burr before and after for exp. #3

Table 6 Burr height before and after deburring process

Burr height before | Burr height after | Removal
deburring process | deburring process rate

#1 (Smm) 65um 614m 3%
#2 (3mm) 119tm 59:m 50%
#3 (Imm) 212m 754m 65%
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Table 7 Experimental conditions for deburring process

Ultrasonic spec, Abrasive Tilt | Time | Distance
Freq. = 40kHz SiC #800

Amp. = 1040 Water : Abrasive(weight) | 0° | lmin | 50
Power = 700W 60:40

3.E8E

A W ETRAA AAE Aelel 28% 3
3 ula AYe olgaAen, B 2 Aol
e Oug 49 2% 9 2o 2ee UL 4
At

3o & o

A, 71&7] zto] A& A7 §l
A HAA AgE Boln )

A, 2mA T £ Aoz ¥ AAH a3t F
Hol o] Hole AL #U & & Ut

AR, E3te] ALDE s0mABEE F2E A1
9 AQANzZtoR 50mAES BE
AAL & AR,

oy

%7

£ =8 FUIRAAAEAE A9 Al E A

o Y=, oo A=Yy

[1] A" BE37A) Zyae vane 2843 4
AAE 939, Workshop on Precision Surface
Finishing and Deburring Technology, pp 19-45,
1998.

2] 484, A5 FHEEE WAF MM
o ARG 2SI E 54, Workshop on
Precision  Surface  Finishing and  Deburring
Technology, pp 157-166, 1998.

[3] YOSHIHIDE SHIBANO:UltrasonicMicro Deburring
Application, 3rd International Coference on Precision
Surface Finishing and Burr Technology, 1994.

- 253 -



