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ABSTRACT

The glass-SiC composites have been manufactured via viscous flow of glass for investigating their sinterability and various
properties. The relative density of 99.6% could be achieved when 5 wt% SiC was mixed with glass powder, glass-rearranged at 460°C
for 3 h and then sintered at 665°C for 1 h. The sintered density was decreased as adding more than 5 wi% SiC to glass powder. The
resistance properties against hyper velocity copper jet formed by explosion of K215 warhead were compared with other ceramics such
as AlL,O; and pyrex, resulting in lower values than that of ALOs.
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Table 1. Composition of Soda-Lime Silicate Glass
SiO, Na,O CaO MgO ALO;
wit% 72 13 11 3 1

SiC

Drying
{Granulation)

Fig. 1. Flow diagram-of experiment.

Table 2. Weight Fractions of Glass-SiC Composite

Specimen Weight fraction (wt%)
designation Glass SiC
GSO0 100 0
GS5 95 5
GS10 90 10
GSI15 85 15
AzAE ELs.
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Fig. 2. Sintering conditions of glass-SiC composites.

o F29 AuEel & AZE ol fA
3 & t}A] 3°C/ming

A Heded 17 FX

rpﬁ
T

1 e
. T
b =
o E}m
Pﬂ %

(temperature 2)

22. 2MH £H

2.2.1. 2k 5%

At 4% AlHe] UEE KS L 31140 Wl A8
100°Coll A 3A17F o] #Ql & AlHY BHFA(We)%h
AAFsEaL, AR Az
o AlLFstdch. g
= FERHE A&
W, L A AT 33 dAste] HEe FHakh

R
E

T
_{
=
oy
ﬂo

M

222 %M Y™ LN

LA BPA) EAlste 484E gty fAa X-
A 3" EA7)(PW 1820, Philips Co., Holland)E A}&-3}
o} 10°<20<80°9] Mo CuKaE target® 2 AlE-3le
X4 3d BAE Pt

2.2.3. NN S 2 M(DTA/DSC)

A7VE SiC 229 F7IFAA e EA2EE AN
%18l DTA(Differential Thermal Analysis)?}t DSC £4(910
Differential Scanning Calorimeter, DuPont, USA)> 3}5
on, olnf &% 10 K/min®] At}

224 0NF8 43

27 AR /) FEEYG 0T 25
Alae] Avkel Fwd) s %(Au)_ = 2Ys3}
AxE w3 (SEM)L 2 #2atsih.

225 1855 NEET BT

AEE2E AYEAHL K215 B 7EA] FAHE
AE} A& 2 Fol-gstta B 253 A5
g, olo] I3 A& HLE vt} A&EFE XA

o



el Behs BEARY I55E AYRA 633

K215

Stand-off +——

Mild steel

Specimen

Mild steel

Mild steel

Mild steel
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Fig. 4. Analysis results of glass-SiC powder (a) DTA and (b) DSC.
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Table 3. Density of Composites Sintered with ‘Sintering-1’ Condition

Sintering 670°C 680°C
temperature . . . . . .

Specimen DeHSIgy Relative density Den31t3y Relative density
designation (g/em’) (%TD) (g/em’) (%TD)

GS0 226 91.9 2.45 99.6

GS5 2.14 ' 85.6 2.17 86.8

GSI10 222 87.4 2.14 84.3
el Aot} “Sintering-1’2] Z7AM SiC &g H71st 460°ClA 3A17F A8t fEle] ARuE &% &
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Table 4. Density of Composites Sintered with ‘Sintering-2’ Condition (Sintering Temperature: 670°C)

Rearrangement 460°C, 3 h 460°C, 6h 480°C, 3h
condition . Relative . Relative . Relative
. D
Specimen e“s‘?/ density D‘“‘S‘Ey density De“s‘éy density
designation (g/em’) (%TD) (g/em’) (%TD) (g/em’) (%TD)
GS5 2.30 92.0 2.28 91.2 2.41 96.4
GS10 2.34 92.1 2.42 95.3 234 92.1

Table 5. Density of Composites Sintered with ‘Sintering-2" Condition (Sintering Temperature: 665°C)

Rearrangement 460°C, 3h 460°C, 6 h
condition . . . . . .
Specimen Density Relative density Density Relative density
designation (g/em’) (%TD) (g/em’) (%TD)
GS5 - 248 : 99.2 2.43 97.2
GS10 2.43 95.7 2.40 94.5
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Fig. 5. XRD patterns of (a) sintered glass powder (GS0) and (b) sintered glass-SiC composite (GS5).
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