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ABSTRACT

The synthesis of glass-ceramic materials from glasses based on Industrial wastes or naturel rocks and their physial

properties were studied.

Glasses of composition, CaQ 14.7~16.1, MgO 7.4~9.0, AlO; 8 5~19. 8,

S0y 48. 9~51. Qwt % were prepa-

red from domestic blast furnace slag, serpentine, sea sand and ete., with additions of chremic oxide, and fucride

as nucleating agent.

The glasses were subjected to controlled beat treatments and yielded fine microstructures of glass-ceramics

which were composed of monocrystalline phase of aluminous diopside.

X-ray diffiraction techniques were adopted to indentify the erystalline phases and to determine the degree of

erystallization quantitatively.

Density, coefficient of thermal expansion, Young's modulus, microhardness and modulus of Tuptuse were meas-

ured and the resulting properties were discussed in terms of the heat-treatment conditions, the gegree of crystalli-

zation, specics of crystalline phase, the microstructures foymed in glass—cramics and the chemical compositions of

mather pglasses.
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Table 1. Batch compositions. (wt %)
Raw materialf . .
T Granulated Serpentine | Sea sand | LOW grade [ Chlo‘rmte NasS0; CoFs
slag kaclin ore
Batch (
OSW-1 s.07 | 1810 19. 50 15. 60 172 412 2.47
OSW-3 A4, 60 20. 82 18. 83 6. 04 0. 88 3.96 3.96
Table 2. Chemical analysis of mother glasses. (wt 950
mlass comtvent. 1510, | 41,0, [ Fe,0] Mg0 | a0 | Nax0 | K0 [ Ti0, 1170, Ce0s| F | S
OSW-1 51. 00 19.30! 2.2l 7.42/16.10] 212 .33 037 022 0.62 1.54<0.01
OSW-3 48, 00| 18. 30] 2.66 9.0414.70 341 1.05 0.43 021 0.4 177
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Fig.1. Density changes of OSW-1 and QSW-3 glass—

ceramics with heat treatment temperaturc.
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Temperature (°C)\ l ‘ !
100 73.4 1.5 335 833 100. 0
200 Gl & T0. 8 92,9 784 100.0
300 (o8 62,4 65 4 7.6 88.2
400 75,68 75.0 T6.9 89.1 1000
500 76.9 78.6 20.0 89.1 100.0
690 2.5 95.3 100. 0 302 6 11125
700 — iG6. 7 107.7 — 170.0
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Average } 72.527.3 | 8312127 J 0714234 | #5.2210.6 | 113.3:+25.2
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¥ig. 7. Optical microphatographs of OSW~1 glags—
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Fig. 9. Optical microphatographs of OSW-3 alass~
ceramics heat treated ar 900°C for 30 min
(A}, and at 900°C for 1hr (E)

. Fig. 10. Electron microphotograph of OSW-3 glass—
ceramics heat treated at 900°C for 1hr.
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Table 4. Modulus of rupture and Young's modulus of OSW-1 and OSW-3 glass-ceramics.

Mother glass { Heat treatment condition M. O.R (kg/em?) { Young's medulus (kg/cm?)
OSW-1 as (;asted 1060 4.\19?&‘105
500°C, 1hr 2317 5. 511
OSW-3 as casted 794 3. 01X 108
900°C, 1hr 1302 4. 52X 10°
Table 5. Physical properties of various types of ceramic materials.

-‘_‘E““-‘\ Pioljerty Density M.OR [Vicker's hardness| Linear thermal exp. 7coeff.
Ceramic material (g/cm®) (kg/em®) (kg/mm?) } {em/em/°Cx 107
O5W-1 glass—ceramics 2.84 7 ’ 240 97.1
Lip0-AL05-8i0 = |

S o coramics 2.42~2.57 1150~1250 698 —39r5.1
Pyrex glass 2.23 00 481 48.0
Porcelain (unglazed) 2.3~2.5 700~840 — 60.0
High Aly Oy ceramics{95%) 3. 4~4, 0 2100~3500 | 1880 | 88.0
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