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ABSTRACT 'The relationship between the microstructure and mechanical properties was investigated
for the phlogophite-based glass ceramics with controlled chemical composition, time, and temperature.
Specially, the variation of mechanical properties with the size and the volume fraction of crystals was
studied. The results showed that the K, and MOR of the specimens with the grain size of 1-Hum were 1.
4MPa - m"* and 140MPa, respectively. These increase result from the transgranular fracture by crack
deflection. The mechanical properties of the specimen with low crystallinity were not improved distinc-
tively but the the enhancement of mechanical properties was seen for the specimen with the crystallinity
of 50-70%
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Fig. 1. XRD intensity of heat treated samples at differ- 10 20 60 70 80

ent nucleation temperature.
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Fig. 2. XRD patterns of phlogopite-based glass ceram-

ics after heat treatment.

(a) heat—treated at 680°C for 2hrs.

(b) heat-treated at 680°C for 2hrs. and crystallized at
1100°C for 6hrs.
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Fig. 3. SEM photographs of phlogopite—based glass ceramics after heat—treated at various crystallization temper-

atures for 6hrs. (a) 800C (b)) 900TC
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Fig. 4. Mechanical properties and crystallinity with var-

ious heat treatment conditions.
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Fig. 5. Variations of MOR with the flake length of
phlogopite crystals.

Fig. 7. SEM photographs showing crack path by the in-
dentation,

2 (a) heat—treated at 680°C for 2hrs. and crystallized at
18 900°C for bhrs.
’ (b) heat-treated at 680°C for 2hrs. and crystalized at
1100°C for 6hrs.
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Fig. 8. Variations of fracture toughness with the prod-
uct of aspect ratio and volume fraction.

Fig. 9. SEM photographs showing showing transcrys-
talline fracture of the sample heat—treated at 1150C
for 6hrs.
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