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ABSTRACT

This experiment was stadied in the system of (1-x) Ca0 MgO 28i0 -Al0j; to investigate forming of solid solution.

The technique empolyed was the well known water- -quenching method.

Differential thermal analysis of the each glass water quenched indicated that under 30 mole %% AlsOy, crystalliza-
tion lemperaturc was highered, but over 40 mole % AlOs, was lowered with increasing of the amount of AloQs.

T was suppeosed by X-ray diffraction patierns of each specimen sinlered at various temperaiure

that only solid

solution was formed under the 30 mole % AlsO3 compesitions, solid solution and anorthite were formed at the 20

mole % Al;Og composition, anorthile, solid solution and spinel {MgAl1,0,) were formed over the 40 mole 3 AlyOs

compaositions.

The maximum density and thermal expansion coefficient was 2.8% gfem, 7. 74 x 108/C? respectively in the composi-
tion of 10 mole % AlO4. All the specimens showed linear thermal expansion behavior, Microhardness was as high

Ao

a5 £50kg/mm? in the composition of 3, 10, 20 mele 34 Al:Os and dielectric constant was 7.3 - 6.9,
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Table 1, Batch composition,

{mole)
Chemical
Comp. CaO | MgO | Si0Qy | AlyO4
Batch MNo.

D0 1.00 | 1.00 | 2.00 | 0.00
D-1 095|095 190 0.05
D-2 090 | 0501 1.80 | 0.10
D-3 0.80 ! .80 | 1.60 | 0.20
D4 0.70 | 070 | 140 | 0.30
D-5 060 | 0.60 | 1.20 | 0.40
D-6 D50 0.50 | 1.00 | 0.50
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Fig, 1. Diflerential thermal analysis
(DTA) of the each glass.

=
T T
—

P T ——

|
A
£ 1
A I el B
4 boE ]
- Lo
3 | \ \\
i \
L]
[ 1] \\
o ____é_[. N H\“T\ s L
TEd o an~ £ 130G 1am 1203 303

Tenperriuta ('C)
Fig. 2. Water absorption of the specimens
with sinlering temperature.
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Vig. 3. Bulk densily of the specimens wilh
sintering temperature.
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Table 2, Micro hardness of the specimens.

Specimen Na. \D—OIDA D—2‘D~3%D—4D—5D—6|

Kgfmm?

Micro bardness \780 85{)‘ 350] 850 32@l 780| 640
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Fig. 4. Thermal expension of the specimens.

Table 3, Thermal cxpansion cocfiicient of the

specimens.
((25~050°C)
Specimen No. Thermal expansion coeff.
D-0 7.3010°8/°C
D-1 7.57x10-8/°C
-2 774 10-5/°C
D-3 7.30x10-6/°C
D4 63.59%x 10-8/°C
D-5 5.72%10-6/°C
D-6 5.0110-8/°C
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Takis 4. Dislectric constant of the spezimens.
(1 MHz)

Specimen Mo. D—D\D -1D-2D-3

D4P4D4

7.3 73

Diclectric const. | 7.3 74 7.3| 70 69

Azogd A1 £{1983)

(27



e
of
§U,

4. 1 &

Zt AHe X4 Bags Az DO, D& 800°C
el sl AAe] A=) D07k FH ko] AAH
9z D-2, D-3& 850°C o] A4 B el A4 D27t
D-4= 900°C o4, D-3%& 850°C
d A, D-6& 800°C )4 AR QAL & Lol gk 4= 5

Er el AAH=

g o]l Fig, 19] DTA 27s} A=l AL 5ol
z glalvh, & DAAALE AAg AALE} % e
D-SHEE o wopAm gles whe] DTA
AR e 449 Ad4E 7%_23}73123"— * 1
wopA Qe ol A2 AA9) AFe A5 el 2
# 499 $252H FAolel AYdE A

olgzre]l A4 AAFL 4= A 6E
X4 3R 5gad 2602 WElgle] peak intensity o}
oA mE 1200°C 24 A9 X4 Ay egas
diopside &} anorthite peak & & 4% & 312 27~
36°2to)o) A HAd A= Fig 58+ vk Fie 5414
u D-0~D-27AE Ag 2R ZEela diopside
peak & molx glom ot ALQy el FH whzh
diopside 9] peak intensity 7} Zd =7 vhepba gl
o DA AR R AT A 287 =
0.1°6] 2 shifi o} 3129 35~36x 0|64 peak 7} 27]
a4 Wz 2ERe dEde de DA
anorthite peak 7} 29| 7] A =3 = 5] diopside peak
intensity 7} wFob#] = D-3e]A) g Zo] [33~.36° Afe B
A 3|9 peak & BRelse] Yehlm glwh D-5efA
= 23 anorthite o) diopside 7} <zl spinel (MgAly 0Oy

a2

| molehrl D6l A1 E diepside peak = wel &
anorthite s} <F7+2] spinel (MgALO 2 o] Fo1A 3l

eo o &= gk WHl4] diopside 2498 X4 H4
peak = 34.9~.35.7:04) 32 vt D-27RA 2
e e Aeg gel 334878 peak oA S}
2 74 ebdd 2 il v ALOs %
o) Zybel wheh 2071 FE 2% Ay shift 5] peak
s ubgate He® el AOs7h diopside of =25
1] lattice parameter 7} 283 Fa B £ Gk
AlyOs 7} wHkel D-3¢) 4 %= diopside 7} <F7F A3}
s &= anorthite g b el MgAlO, spinel peak 7}
depgend 2 AR Mgd Ages ¥+ 3l
o, zo|s} Dol~D-de] 4= Als Mgs] Afow ¥
4 g obsal wle] EhiA ghew] e diopside
o] ALO, 7t m&F e AT WaE et (ALDy 2 &

o] vl= diopside ¢ A A FFa& 2l lattics parameter o =

eL]

(28)

nn hgrll Ile
b asrlnel{TgAla0s]

1
3rdlaisiee -3 u
5 o ou » i
'
I P N

27 25 9 20 1 42 % 24 33 o

Fig. 5. X-Ray difiraction patterns of the specimens
sinterad at 1200°C.
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Fig. 7. Scanning electron micrographs of D-4, D-3 and D-6 sintered at 1100°C for 1 hr.
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