Journal of the Korean Society of Manufacturing Technology Engineers 25:6 (2016) 421~425

http://dx.doi.org/10.7735/ksmte.2016.25.6.421

J. Korean Soc. Manuf. Technol. Eng.
ISSN 2508-5107(Online) / ISSN 2508-5093(Print)

Micro—EDM D720l =2}t 717le Hsk
ols| A3 Zo|Ab*
) o 3 O - O

Effect of Ultrasonic Vibration on Micro-EDM Channel

Heesung Lim®, Minsung Hongb*

* Department of Mechanical Engineering, Graduate School of Engineering, Ajou University,

206, World cup-ro, Yeongtong-gu, Suwon, Gyeonggi-do, 16499, Korea
b Department of Mechanical Engineering, School of Engineering, Ajou University,
206, World cup-ro, Yeongtong-gu, Suwon, Gyeonggi-do, 16499, Korea

ARTICLE INFO ABSTRACT

Article history:

Received 7 November 2016
Revised 12 December 2016
Accepted 14  December 2016
Keywords:

Micro-electro discharge machining
Ultra-sound

Vibration

Channel machining
Bolt-clamped langevin type transducer

Confocal laser scanning microscope maintained.

Micro-EDM is one of the recent fine-machining technologies. Micro-EDM is
widely used in precision processes because products manufactured via EDM are
free from workpiece hardness. However, the debris produced during the process
cause many problems such as reduced precision of the process. The first solution
of this problem involves using the milling hole process. Micro-EDM hole process
involves an electrode moving rapidly in the vertical direction via a servo system
to disperse debris. However, this process can cause reduced work efficiency
owing to contact between the electrode and workpiece. In this study, ultrasonic
vibration is added to micro-EDM channel machining. Ultrasonic vibration
removes the debris during machining and enables precision machining.
Consequently, a clean work environment for the subsequent processes is
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Fig. 1. Milling hole process
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Fig. 3 Micro-EDM set-up

Table 1 Characteristics of vibrator

40 kHz | Muti-Fq. | 100 kHz 1 MHz
Cleaning Cavitation | Cavitation |Cavitation| Acceleration
effects
Particle 2500~
. 2500 5000 g< 10000 g<
acceleration &1 5000 g g £
Remov. o ime | 15 um< | 1um< | 0.1 pm<
particle size
General | Precision | Precision Ultra-
Usage ..
clean clean clean | precision clean
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Fig. 4 Dimension of workpiece
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Table 3 Average surface roughness of workpieces

SUS Roughness|Cu Roughness| Al Roughness
(mm) (mm) (mm)

No ultrasound 4.0063 1.8923 2.1033
High freq. (5W) 3.1857 1.6763 1.7943
High freq. (10W) 3.3167 1.3030 1.6960
Low freq. (5W) 2.9157 1.5477 1.6200
Low freq. (10W) 3.1693 1.5143 1.7227

Table 4 Average machining height of workpieces

Table 2 Experimental conditions SUS Height | Cu Height Al Height
Voltage (V) 200 (mm) (mm) (mm)
Resistance (KQ) 1 No ultrasound 8.5740 28.8490 43.2000
Spindle speed (rpm) 500 High freq. (5W) 10.5183 35.3097 49.8837
Polarity DCSP High freq. (10W) 13.1533 34.5560 52.9537
Machining depth (Wm) 200 Low freq. (5W) 12.8200 39.1443 61.2630
Machining length (Um) 3500 Low freq. (10W) 13.3628 41.4013 60.8873
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Fig. 6 Graph of average roughness of workpieces
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Fig. 7 Graph of machining height of workpieces
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