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(1) Characteristics of SiC Ceramics with Various Additives
Additives .
... s N
Relative density (%) 98 99 99
Thermal conductivity (W/(m - K)) 260 170 60
Flexural strength(MN/ m?) 400 290 940
Average grain size(um) 5.1 4.2 2.3
Electrical resistivity(Q « Cm) 3x10" 2x10¢ 0.8
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(% 2) Characteristics of SiC Ceramics with Various Additives Hot—Pressed
at 2040°C under 20 MPa for 1h.
Additive  Amount. . ‘Relative Thermal conductivity | Electrical
. oowt% . density % . W/m:K  |resistivity Q : em
Be 1.0 98 260 3x10°
Be,C 2.0 98 260 1x10%
BeO 2.0 99 270 4x10"
B 1.0 99 170 2x10
B.C 2.0 99 120 3x10¢
BN 2.0 98 110 1x10"
Al 1.0 99 60 0.8
AIN 2.0 99 80 27
AlLO, 1.5 99 70 0.6
AIPO, 3.0 98 60 0.7
2000 1 '
] constant
@]
O
L
% 1000 1
)
Q.
=
[}
-
0 245 745 1345 1845
Time [ minute]
(38! 3) Heating & cooling schedule for experimental process
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-} Vicker's Hardness

—@— Fracture Toughness

Vicker's Hardness(GPa)
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ZrB, Content ( vol.% )

Fracture Toughness(MPa *m?'?2)

(28 4)

Hardness and fracture toughness of SiC composites as a function of ZrB, content.

(E 3) Electrical resistivity and sheet resistance of SiC composite as a function of ZrB, content.
= ... Y= - a0
3| Vol0% | Vol15% | Vol30% | Vol45% | Vol0% | Voll5% | Vol.30% | Vold5%

1 0 0.024926 | 0.001813 | 0.001359 0 9.84x107%|7.16 x107*| 5.37x 107"
2 0.023567 | 0.001813 | 0.001359 9.31x107%|7.16 x107*| 5.37x107*
3 0.024019 | 0.001359 | 0.001359 0.48x107%|5.37x107%5.37x10"¢
4 0.024019 | 0.001813 | 0.001359 9.48x107%|7.16 x107*|5.37x107*
5 0.024019 | 0.001359 | 0.001359 9.48x107%15.37x10"*|5.37x 107"
6 0.024019 | 0.001359 | 0.001359 9.48x107%{5.37x107*5.37x107*
7 0.024926 | 0.001359 | 0.001359 0.84x107%|5.37x107*|5.37x107*
8 0.024473 | 0.001813 | 0.001359 0.66x107%|7.16x107*|5.37x107*
9 0.024473 | 0.001813 | 0.001359 9.66x107%17.16x107*5.37x107*
10 0.024019 | 0.001813 | 0.001359 9.48x107%|7.16 x107*|5.37x107*
11 0.024019 | 0.001813 | 0.001359 0.48x 107 7.16x107*|5.37x107*
12 0.024473 1 0.001813 | 0.001359 9.66x107%| 7.16 x 107*{ 5.37x 107*
13 0.024019 | 0.001813 | 0.001359 0.48x107%17.16 x107%5.37x107*
14 0.024926 | 0.001813 | 0.001359 9.84x107%{7.16x107*| 5.37x10"*
15 0.024473 | 0.001813 | 0.001359 9.66x107%|7.16x10"*|5.37x 107"
16 0.024019 | 0.001359 | 0.001359 9.48x10°%|5.37x107*|5.37x10™*
17 0.023567 | 0.001359 | 0.001359 9.31x107%|5.37x107*| 5.37x107*
18 0.022659 | 0.001359 | 0.001359 9.95x107%15.37x107*5.37x 107"
19 0.023467 | 0.001813 | 0.001359 0.31x107%17.16 x107*]5.37x 107"
B 0.02411 0.001646 | 0.001359 0.52x1073|6.50%x107*|5.37x107¢
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(218l 5) SEM micrographs of the etched surface of (a) SiC (b) SiC— 15vol.%
(c) SiC—30vol.% (d) SIC—45vol.% ZrB, samples.

4. BEM SIC o] KEMNL 29| 7h3RHE tolopRm AN o 4, o

nf kgl @A dgxog Ay ol4E1

£ AR7} & Ao sht Al itk o TS 17ke] fololEE AYE Ab

B 7EEEelA BE o]Re] 238 shede sk Beb] el vhgage] FHa ¢ 4 gled
A7 ede] F3 gck WA stelee  7hEulge] £ B i) BE Ao o



L=

tol 60~

A
=

&

il

T2
1o]]

3L
fud

©

P
=

’

d

=4
=

A8
Adl 2A A Y

1

0
o

L

o

stol eyt o2 Aok d29 o

A v BAe 3}

5

17 dn
ol&g 7]

110V

]‘7 %E}

o defEge Az

o}.

171 AslMe @714 7}

o)
AA
==
1.

[

o old W23} ArlEAR

Rk
A =

=
o

°

=

o A3 JrHAR Aeld] 3F

& 24

T

-

F

7}2o]2k spark machining(23}3 7}%)
&)

d

4

o Ak st Ha
=]

st 2

olgd = 7t

=2
ojgti:

Lw
T

Al
Ho

T
)7m0
B

i
file)

¥ ole] 4

k]

ol BEEE &

}

~

lo2 gl A

HEL

&7}

ol

ol

kN
=2

-
f .
Al
ol

o
.

33} 2

=

27 SmmXth 3

=,

ok, (28" 6, 7)& wire W

1

T
154

Epite

S

737}

171 S8 7hg4 ol
}ed

¥

Ux, 298 @39 24 2 71 Are A
[¢)

BAge] 242 712% g/min, mm/min in’/min
A5 Bold A7, 7

o) o} Bsle] A ¥A

SiIC—7rB? B389 712 A
o1&

Al

o
=
=
o
=
=

49

%

3 A

7hslol A4
o v

As "ot

o =
=5

[e]

dark current(¢% )
g

o] o

=4

A A5+7 ¢l corona discharge

=l o] ZH

]

=

1
23} ] &o] electron avalanche(Zz} ofE#A])

(Z2Y $A)o] o]Fojiid. o



Conditions of wire-EDM

T 5
Off Time Z'orr(#s) 19
Peak Current Iz(A) 17
Duty Factor(%) 5 9.5 13.6 174 20.8
Polanty

Wire Material and Brass=Cu(70%)

Thickness +7Zn(30%), 0.25mm@®
Wire Tension 400¢g
Wire Speed 5.8m/min

Components include (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.

{18l 6) Process works of Wire—EDM

W ooc [¥2 —For Rua : 718 Y2 % (1m)
z'on_i_‘[nff Ip TL]EL%‘_]%(A)
R 00 Ip 220" f! B W2 (gme)
. cH A0l TAE
W 7}g4 % (mm/min) Tour - B2 F2Z (usec)

26 A7Ed
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