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Die Sinking Electrical Discharge Machining of
SiC/Al Metal Matrix Composite

Duck-Hyun Wang*, Yun-Kyung Lee*, Jeong-Yun Woo**, Bo-Young Hur***

{ Abstract JI

Conductive metal matrix composite(MMC) material of 30% silicon carbide particulate based on
aluminum matrix was machined by die sinking electrical discharge machining(EDM) process according
to different current and duty factor for reverse polarity of electrode. Material removal rate(MRR) was
examined by process under various operating conditions. The surface morphology was evaluated by
surface roughness parameter and scanning electron microscopy(SEM) research. The MRR was suddenly
increased over 11 ampere of current, and it was slightly changed over 0.3 of duty factor. The
maximum surface roughness of EDMed surface was affected by the duty factor. The SEM photographs
of EDMed surface showed wide recast distribution region of melting materials as increased of current
and duty factor.

Keywords : Electrical Discharge Machining("##7F), Metal Matrix Composite(4A188A8), Material
Removal Rate(ZZEAAE), Duty Factor(FEIHE), Scanning Electron Microscopy (FAFAXIER )
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Fig. 1 Electrical discharge machining process
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Fig. 2 Instant voltage change due to on/off time
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Fig. 3 Schematic diagram of experimental setup
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Table 1 Chemical composition of SiC/Al metal
matrix composite

Metal base (%) Ceramic fiber (%)

Si | CulMg| Ni | Fe | Mn| Al SiC (particle)

12.5{1.110.9|1.57| 0.8 | 0.1 | base 30
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Table 2 Chemical composition and properties of
Cu electrode

Chemical Tensile Strength | Elongation Conductivity
composition (%) (ke/am) (%) uckvity
Cu [ Cr, Ti, Zr.

25 15 102
99.9 small
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Table 3 Duty factor for different EDM
conditions

On | ru(ms) | zonlms) | 7 om(ms) DF
1 0.000 | 0.048 0.152 0.24
3 0.007 | 0.059 0.129 0.30
5 0.024 0.130 0.134 0.45
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Fig. 4 Material removal rate vs. current
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Fig. 5 Material removal rate vs. duty factor
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Fig. 7 Maximum surface roughness vs. current
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Fie. 6 Typical surface profiles of EDMed surface
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Fig. 8 Maximum surface roughness vs. duty factor
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(d) Current 7A, duty factor 0.45, magnification 400X

(a) Current 4.5A, duty factor 0.24, magnification 100X Fig. 9 SEM photographs of EDMed surface

_39_



5d &

2 drdAe toldAdadstEsld dsid @3t
Ta 9 30% BRHE eFuErIA 254 ERAs

o PAtFURS
BAAR, HEAY/ 3 AARe e

—

R
Rulol <lste] Ao

g Yol PAzAe Aol BE 32
2] vl
soteldl 712 B4E AR thedt e

+ At

‘37}7&%9} FEgE 2% FAEAAS 9T
B Ago AR SiC/AL B4 iﬂiﬂi
A7FAFIE 15%s0 oM E BT &%
EM FHEAA S FEER F7Hh, TrEP—‘lE
7} 0.30904 0.452 F7hgel weh WAkl o
& AUAQ FAAD] FEEHA] Wot 2 Wt
SIA vehdct
HYEAAA = AF7E 4588l E *e &
< vehla lew, {7 Sl wet Holi
AAANE F43 AR gev, I o
AFANE g Hske Yehla g Eg
el 7} Z7hgel wet HuRRAL7lE ek
A%E Yehln o
V7w e] ZARARIEN A BAb] o]died v 47}
& A& AL vehde, o 3HF 4l
2 FejgE ] Frlol we A7)t 2 8%
2&5e vepa =g 23 @ YR
PAstel TGS Bkt ghET

v

ok

-1~

o oo A rlo r>4
N\o ] °¥D

& 3 ooH

¥ 7

19959 ZAddizty FAATE edrE
oo e =gyt

_40_

. N. Tomac,

. K. Weinert,

. M. Ramulu. H. W.

ADgEs
. T. W. Clyne, J. F. Manson, “The Squeeze

Infiltration Process for Fabrication of Metal
Matrix Composites,” Metallurgical Transaction
A, Vol. 18A, pp. 1519-1530, 1987.

A. Mortesen, J. A. Comie, "On the Infiltration
of Metal Matrix Composites,” Metallurgical
Transaction A, Vol. 18A, pp. 1160-1163, 1987.
M. Ramulu, "EDM  Sinker Cutting of Ceramic
Particulate Composite  SiC-TiB:.” Advanced
Ceramic Materials, Vol. 3, No. 4. pp. 324-327,
1988.

K. Tonnessen, "Machinability of
Particulate  Aluminium Matrix ~ Composites,”
Annals of the CIRP, Vol. 41, No. 1, pp. 55-58,
1992.

. 7. J. Yuan, L. Geng and S. Dong. “Ultraprecision

Machining of SiCw/Al Composites,” Annals of
the CIRP, Vol. 42, No. 1, pp. 107-109, 1993.

W. Konig,
Tool Wear Mechanism when Machining Metal
Matrix Composites(MMC),” Annals of the
CIRP, Vol. 42, No. 1, pp. 95-98, 1993.

N. Petrofes, A. Gadalla, “Electrical Discharge
Machining of Advanced Ceramics,” Ceramic
Bulletin, Vol. 67. No. 6, pp. 1048-1052, 1988.
See and D. H. Wang,
"Machining of Ceramic Composites TiB2/SiC by

"A Consideration of

Spark Erosion,” Manufacturing Review, Vol. 3.
No. 2. pp. 123-129, 1990.



