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Die-sinking Electrical Discharge Machining with Ultrasonic
Emission for Ceramic Matrix Composite

Duck-Hyun Wang*, Jeong-Yun Woo** and Jon-Do Yun***

ABSTRACT

Die-sinking electrical discharge machining(EDM) for conductive ceramic matrix composite(CMC) of
TiC/Al;Os was experienced with addition of ultrasonic emission, and the results were compared with ones
obtained by the EDM only. From this experimental study, the values of material removal rate(MRR) and surface
roughness(Rmay), scanning electron microscope(SEM) micrographs, and weibull probability distribution of bending
strength for the specimens were obtained and compared. The trend of MRR was found to be increased slightly
with the current and the duty factor for both EDM only and EDM with ultrasonic emission. The MRR values
were found to be increased for EDM with ultrasonic emission. Better surface roughness values were obtained for
EDM only rather than for EDM with ultrasonic emission. The SEM micrographs of EDMed surface by under
various operating conditions showed less micro cracks in various places. Although smaller bending strength value
was obtained by EDMed surface with ultrasonic emission rather than by EDMed surface, but the higher
reliability value was obtained for the EDM with ultrasonic emission by weibull probability distribution analysis

of bending strength.
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Table 1 Experimental equipment and apparatus
Name Model Manufacturer
%BM SERVO [ [Jung Kwang
PC 586 Newtec(Korea)
AT-MIMO |National
A/D converter
16E Instruments
Oscilloscope 1468 Tektronix(U.S.A))
Electronic balance|B120S Basic
Surface roughness [Surftest-501 |Mitutoyo(Japan)
SEM ABT-32  ITopcon(Japan)
Physical  Acousti
AE measurement |Micro-30 ysied ustie
Co.
Ult i D
.raslomc DYW-427 aeyoung
emission Ultrasonic
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Table 2 Chemical composition and properties of
TiC/ALLO; workpiece

. Heat conductivity | Melting
Density | Hardness .
(kefer) | (HY) « point

o

(cal/m - s + k) (K)
42372 | 2,050 8 2679.27
283 BECEE A5Ee A% 20mmE Table
3ol veEbd AR 4ES 7R &R 99.9%9
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Table 3 Chemical composition and properties of Cu

electrode
) Tensile .
Chemical Elongation .

. Strength Conductivity

composite (%) (%)
(ko/mm
Cu |Cr, Ti, Zr
25 15 102

99.9| small




g3l A16d #HN8E

200 r - — —
i
150 |
z
) i
S 100 Il i
Ex | |
50
0
0 S00 1000 1500 2000 2500
Frequency [Hz]
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Fig. 10 EDMed surface of the specimen with
ultrasonic emission

Fig. 1t SEM micrograph of cross-section of EDMed
surface without ultrasonic emission

Fig. 12 SEM micrograph of cross-section of EDMed
surface with ultrasonic emission
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