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ABSTRACT

When Li,0-25i0; glass was crystallized between the temperature of maximum nucleation and the temperature
of maximum crystal growth, it was found that the control of heating rate had serious effect on the crystallinity
and microsiructure and the greatly changed physical properties. Density and elastic modulus tends to increase
but thermal expansion coefficient decreased with increased crystalhnity. When heating rate between the tempe-
rature of maximum nucleation and the temperature of maximum crystal growth was 10~50T/hr., crystallinity
was increased to result in the increment of strength. When nuclation was done at 440 for 5 hours and
the temperature of crystal growth was held at 575T, strength was increased until crystallinity reached 65%
and strength was decreased with higher crystallmity. These phenomena could be explaind that even for the
same crystallinity different heat rates resulted in different number and size of cracks.
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Flg. 1. Effeci of heating rate on the microstructure of
Li;0- 2510, glass-ceramics nuclealed at 440¢C
for 5 hrs. and subsequenily grown from 440T
to 575°C. (Holding time: 0 hr.)
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Fig, 2. Effect of growth time on the microstructure for Li.Q- 2510, glass-ceramics grown 575C. (Nucleation temp.
and time: 440T, 5 hrs., Heating rate: 35T /hr)
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Fig.3. Effect of heating rate on the crystallinity of
Liz0-25i0, glass-ceramics nucleated at 4407
for 5 hrs. and grown at 575C for various time.
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Table 1. Crystallinity Physical Properties Relationship
for Li0-25i0, Glass-Ceramics Nucleated at
440C for 5 hrs. and Grown at 575C for Va-
rious Time. (Heating Rate: 35C/hr.)
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Fig-4. Modulus of rupture vs heatmg rate relation-
ship for Liz0-25i0- glass-ceramics nuclealed at
40T for 5 hrs. and subsequently grown from
440%C to H7HC.
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Fig. 5. Modulus of rupture vs. crystallinity relation-

ship for Li;0-25100 glass-ceramics nucleated at
4407 for 5 hrs. and grown at 575C. {Heating
rate: 35T/ /hr.}
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Fig. 6. Fracture proflle of broken specimen in LiO-
2510, glass-ceramics nucleated at 440C for 5
hrs. and grown at 575C.
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Fig. 7. Modulus of rupture vs. mean free path relatio-
nship for L10-28i0. plass-ceramics nucleated
at 440C for 5 hrs. and grown at 5750 for the
various time.
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Fig. 8. Effect of heating rate on the modulus of rup
ture for LigQ-25i(h glass-ceramics nucleated
at 440 for 5 hrs. and subsequently grown at

575TC.
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Fig. 9 Surface section of glass-ceramics (a) nucleated
at 440C for 5 hrs. and subsequently grown
from 440C to 575C (Heating rate and held-
ing time: 35C/hr,, 2 brs) and (b) nucleated at
440T for 5 hrs. and grown at 575C (Heating
rale and helding time: 15C/hr., 0 hr).
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