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ABSTRACT

Machinable ceramics containing f-spodumene crystal was fabnicated by melling method using domestic pyro-
phyllite Raw materials were batched by molar ratic of 8:2, 7:3, 6:4, and 5:5 for flucrophlogopite and B-spodu-
mene. These compounds were melted at 14507 for 1 hr and formed n graphite mold. Base glasses werc
heat-treated according Lo 2-step schedule which was determined trom DTA, XRD analysis and SEM observation,
Fabricaled machinabie ceramics have excellenl themal, chemical properties and machinability.
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Table 1. The Batch Composition of Base (lasses

(unit; wi%)

C d
PHIPOUE Pyraphiliite ALO, | MgO | MgF, | NaO K0 Lix0 i,
Sample #
1
6 62.41 630 571 10.82 345 2,80 156 2.86
2
. 66.35 5.11 868 96 2.04 2.16 219 292
3
68.19 5.66 735 8.18 205 168 304 385
64 .
4
. L 70.11 548 624 6.95 198 132 3.99 393
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Fig. 1. Flow chart for the experimental procedure,
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Fig. 2. DTA curve of base glass(sample 2).
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Fig. 3. XRD patterns of sample 2 with different growth
temperature.
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Fig. 6. SEM micrographs of samples. (a) fractured surface of curved crystal, (b) poiished surface of curved
crystal, (¢} fractured surface of B-spodumene.

Fig. 7. SEM micrographs of sample
2: {@) at 7507 for 1.5 hr, (b)
at 8507 for 1.5 hr, () at 950
T for 1.5hr, {d) at 10507
for 1.5hr, (e) at 11507 for
1.5 hr.
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Table 2. Thermal Expansion Coefficient of Samples

Range . o P
) RT~400TC RT~600T RT~800%
Sampie %
1 427X 1075C 6061075/ 752X 1075
2 0461071 334107 4.93x107%%
3 —0.96x10°%C 152X 107%/C 3.06x1075/C
4 3.00x1078/C 5291071 8.81x 1078/
(a} b
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Fig. 10. Chemical durability of samples. (a) 5% HCI
for 24 hr, 907, (b) 5% HF for 24 hr, 90, (0)
N/50 NapCOy for 6 hr, 90°C, (d) 5% Na20OH tor
6 hr, 90T
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Table 3. Properties of Samples
Properly Water i vicker . Dielectric
Densiy Crystallinity Machinahility
Sample # ahsarp hardness constant
1 252 0 68% 175 excellent a.bh
2 249 0] 68% 137.2 excellent 5.42
3 245 >0.001 63% 232 good 5.11
4 234 0 64% 164.2 good 5.32
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Table 4. Machinabilily of Samples
(umit: depth/min)

| . hDri[]ing Grinding
Machining .
1/4-nch 8-inch Sawing
Sample
300 rpm 250 rpm
i 3.84 cm (.28 cm excellent
2 3.52 cm 0.23 cm excellent
3 3.03 am (.19 cm good
4 314 cm 022 cm gaad
MACOR 391 cm 0.30 cm excellent

Fig. {1, SEM micrograph ot machined surface.
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Fig. 12. Pholograph of machmed sample 2 by lathe.
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