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SiC-ZrB2%k HEM: SEHAAS Y29 BEMT
Electrical Discharge Machining of SiC-ZrB»
Electroconduclive Ceramic Composiles

¥ B -

Yong-Deok Shin

Abstracl - The influences of ZrB:
additives to the SiC and pulse width
on electrical discharge machining of

SiC-ZrB2 electrocondiclive  ceramic
composiles were investigated.
IHigher-flexural strength malerials

show a lrend toward smaller crater
volumes, leaving a smoother surface;
the average surface roughness of the
SiC-ZrBz 15 Vol.% Composite with
the f[lexural strength of 375Mpa was
3.2 #m, whereas the SiC-ZirB: 30 Vol.
% composite of 457Mpa was 1.35 um.
In the SEM micrographs of the
fracture SiC-ZrB2
composites, the SiC-ZrB: (wo phases
are dislinct; the while phase is the
ZrB:. In the micrograph of the EDM
surface, however, these phases are no
longer distinct of thicker
resolidified-melt
-formaltion droplets present.
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Table 1 Properties of electroconductive
SiC-ZrB2 ceramic composiles

Compositions|_SiC 85 70 65
(Vol.%) ZtBz | 15 30 45
Relative Density(%)] 99 99 99
Flexural
Strength(MPa) 375 | 457 | 400
R.T(Room Temp.)
Vicker’'s Ilardness | .
(GPa) R.T 20.54 | 19.59 | 18.07
Fracture
Toughness 3.38 | 4.55 | 5.05
(MPa - m'"R.T
R.T . o g
~537C 1.98 | 2,51 | 3.22
o
Thermal | _25%. | -1.52| 2,51 | 3.22
A ~766C
Expansion—g =1 ———"—
(x10°°/1) ~822C -31.26} 2.51 | 3.22
822 -9.17 | . q e
~1360¢C | X102 2.51 | 3.22
Electrical = crmn | e
Resistivity 31'624 )(()1':)01 ;1:%)74
(2-Cm) R.T
Agrt3e d$  FFHe A320D

(sodick Ex21 ; Japan) wire %A 7}%
71& ol &sksicl
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Discharge Machining) & &g &4& v
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Table 2 Conditions of wire-EDM

123475

On Time gyl /18)

Off Time z ol 1t S) 19
Duty Factor(%) [ 5 | 9.5 [13.6[17.4[20.8
Polarity -
Wire Material and Brass=Cu(709%)
Thickness +Zn(30%) ,0.25mme@
Wire Tension 400g
Wire Speed 0.8m/min

2.4 74399 x5 (A
7A3de] EY 2E2AL Roughness
Tester{ SEF-30D, Kosaka co.,]J& °]%&
st 7ol 15mmE #gvh.
SEM (JSM-840A, Jeol co.) 3 EDS
(Link AN10-9, Link analytical co.,)
;l:r" 7bEue el $48E £43

® 0
Oeo©(a)

_— . (tj)_.-‘-:':@

Cotrponents nclude (1) wire (cathode) , (2) workpiece (anode), (3)
wire-guide table,(4) workpiece table, (5) machine body, (6) wire
spool , (7) used-wire spool ,and (8) wire-tension adjusters,

as) 1 Wire-EDM 9] &4 34
Fig. 1 Process works ol wire-EDM
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