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ABSTRACT

The multicrystalline machinable ceramics was fabricated by melting method using domestic pyrophyllite.
After delermination of oplimum crysiallization temperature and time from results of DTA, XRD and SEM,
base glasses were heal treated hy 2-step schedule. Main crystalline phases identified by XRD, EDX were
Na-fluorophlogopile, f-eucryptite, B-spoduemen and a-cerdierite, and the crystallization condilion of these crvs-
tals was varied with chemical composition, thermal history and nucleation agents. The thermal, chemical proper-
ties of prepared samples were excellent.
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2.1. B]E| H=E
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pan, >99.0%), Li:CO:(Yukuri Pure Chemcal Co., Ja-
pan, >98.0%), TiO:(Yukuri Pure Chemical Co., Japan,
>985%) % AAANEH As,O0s(Yukuri Pure Chemical
Co., Japan, GR)E A3ty
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Tahble 1. Batch Compositions of Base Glasses
(unit: wt%)

Pyrophyllite | Al,Oy MgO!MgFg Na;(0 | Li,O Tia

1 68.20 a2b | 892|993 | 524 | 226 | 3.0
2 70.82 588 | 7.63| 850 | 3.87 [ 278 | 4.0
3 70.75 445 | 1140 | 874 | 4.67 3.0
4 65.13 927 |127 | 84 | 4.02 4.0

Table 2. Chemical Compaosition of Domestic Pyvrophyl-

lite
Compasitioh wi(%)
Si0, 74.14
AlQ, 2048
Fe.0, 0.20
Ti0 0.46
Ca0 0.09
MgO 0.07
K0 0.03
Na;O 0.10
P:0s 0.05
Ig-loss 4.22
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Fig. 1. Fhotagraph of base glasses (Sample. No. 1, 3).
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al 1150T for 3hr at 1200% for 3hr at 1250C for 3 hr

Fig. 4. SEM rmcrographs of heal treated samples (Sample. No. 3).
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Fig. 7. SEM micrographs of 2-step heat-treated samp-
les.
(a) Fractured surface of Sample. No, 1
(b) Polished surface of Sample. No.2
(r) Fractured surface of Sample. No. 3
(d) Polished surface of Sample. Nod
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Table 3. Thermal Expansion Coefficients of Samples
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Fig. 10. Chemucal durabililes of samples.
(@) 5% HC! for 24 hrs, 90T
(b) 5% HF for 24 hrs, 90T
(c) N/50 NaCOQs for 6hrs, 90T
(d} 5% NaOH for 6 hrs, 90T

LASA 2} MASH ZAE Fh3lesy =90 7
ArlEAde] Aste dehdA) sdgker 53 LASAH 4
AL 43 A ge A7) 253t} a-cordie-

rite AAL gfEe AS 71ACEEAdS Ak

RT~200T RT~400t RT~600T RT~800TC
1 1811078 4.79>10°% 5.64 1078 6.31 1078
2 —3.34% 1078 061x1075 2.34%107° 8311078
3 —6.85x107¢ —230X107" —1.25x107¢ ~0.84%107¢
4 —6.62x107¢ —226X107" ~0.94x107° —0.24x107¢
MACOR 941078 11.0x107°" 123X 178

Table 4. Characteristics of Samples

No ltem Density Water absorption Crystallinity Vickers hardness | Dielectric constant
1 249 0 645 183 bhb
2 247 0 67% 179 57
3 255 0 Tl 252 535
4 2.54 >0.001 0% 253 5.5
-800- i By
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Table 5. The Machinability Testing Condition and Their Result (unit: depth/min}

Machining Sample. Yo 1 2 3 4 Macor®®
Drilling 0.25-in drill/3000 rpm 352 em 3.04 cm 274 cm 2.6lcm 3.70 cm
Grinding 8-in dia/250 rpm .23 cm 0.21em 0.1%9 cm 0.19 cm (.25 cm
Sawing saw/hand spped excellent excellent good good excellent

Fig. 11. Photograph of sample machined by lathe (Sa-

micst= B-eucryptite, B-spodumene 5-¢] LASH A&
58 oo als] dAA Ap FHAEkEEE 7|40
A& #akEgich

4. F =% tEaAA machinable ceramics® ) 2]
machinable ceramicse] v[s] S Azl i

e Aol A sk
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