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A Study on the Characteristics of Electrical Discharge Machining
of SiC/Al Composites
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ABSTRACT

Metal Matrix Composite(MMC) material of 30% SiC particulate based on Al matrix was
machined by drilling and Electrical Discharge Machining(EDM) processes. When drilling process
was executed, surface fracture due to brittle property near the hottom was found. It was also
found the possibility of difficult shape of EDM process for MMC material, but few the research
about basic EDM characteristics. Material Removal Rate(MRR) was examined for different conditions
and the surface morphology was evaluated by roughness values and Scanning  Electron
Microscopy(SEM) research. The higher the current is, the more MRR was obtained but the higher
MRR was showed around 045 duty factor. The average roughness of EDMed surface was slightly
changed with increased pulse current and increased with duty factor. The SEM photographs of

EDMed surface showed recast region after melting.

Key Words : Electrical Discharge Machining(##7}%), Material Removal Rate( 2 2H8 2] # 25),
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Fig. 1 Electrical discharge machining process

wastee He $&%E F7l Y8t =RV up/down

& wraEte] downAlZhol HbHol AAHM, AERIE upHE
Zob Heo f&ES & Fig. 2(a)¥ up/downe] WFE= 1

ol AAela, T1E downAZHAlM YREE Fig 2(b)HF
SRR, FANT P FANe ded £ Uk
o]u]éi =
o} SERVOMY 3% controlsid® #H AD convertors

ol delHE we 4 8] WPl e WE FoAE

up/downAZE B on/offA17ke) A A 2R Ao ¥

TektronixAte] 6ft 10M2 €& 24% 42F ¥ AD
convertor® E8tod 486PCS} digital storage oscilloscope®
717t 243 Fig 20byolA A Lde) Papedl At
re¥gz el & Ao, AR $HREAT
FAAZE R FAAZEY el @ WAADY vl B
+ 2o

tlo

ol

FHAH(DF) =357 "

90
80

70
Voltage

30 s ' L L 1
0 0.05 0.1 0.15 02 025 03

Time (sec)

(a) Voltage change due to up/down

=l

Ton ‘Enn

(b) Instant voltage change due to on/off time

Fig. 2 Wave forms of discharge voltage
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Fig. 3 Schematic diagram of experimental setup
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Table 1 Chemical composition of SiC/Al composite

__ metal base (%)
Si | Cu|Mg| Ni | Fe [Mn| Al
(1251 1.1 [ 09 {157] 08 | 0.1 | bal

ceramic_fiber (%)
Sic (partxcle)

Table 2 Chemical composition and properties of Cu

E‘hem. comp.{%) |Tensile Str, |Elongation | Conductivity

tCu Cr, Ti, Zr,
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Table 3 Duty factor vs. different EDM conditions

[ No. twlus) | 7 olps) 7 oilps) DF j
1 0.000 0.048 0.152 0.24 i
5 0024 0.130 0.134 045
8 0.027 0218 | 0080 { 067
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Fig. 7 Typical surface profiles of EDMed surface
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Fig. 8 Average surface roughness
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Fig. 9 Maximum surface roughness
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Fig. 10 EDMed surface for different current
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