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Abstract: Sintering, microstructure, thermal conductivity and microwave dielectric properties of xLiF-(1-x)MgO
ceramics (x=0.03~0.10 mol) were investigated. The high density was obtained in the specimens of x=0.06, i.e.,
0.04 LiF-0.96 MgO in mol, whereas the amount of 0.03 mol LiF was insufficient to densify. From the result that
the contact flattening in the sintered specimen was observed, the densification occurred through the liquid-phase
sintering. The specimen of x=0.06 showed the highest room-temperature thermal conductivity. Relative density,
thermal conductivity, dielectric constant, and quality factor (Qxf) of the specimen for x=0.06 sintered at 900 for

4 h were 97.8%, 39.2 Wm'K"', 9.45, and 14,671 GHz, respectively.
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Table 1. Physical properties of single crystal MgO [2].

Property Value
Density 3.58 g/lem’
Solubility 0.00062 g in 100 g water

Thermal conductivity 42 Wm'K"' at 0C

Coefficient of thermal

; 10.8%10°°/K
expansion
Dielectric constant 9.65 at 1 MHz
Young's modulus 250 GPa
Shear modulus 155 GPa
Poisson's ratio 0.18

Table 2, Thermal conductivity of MgO.

Thermal
Crystal conductivity Temperatwe Ref.  Remarks
(Wm'K™)
Single crystal 42 0T [2] -
93% of
Polycrystalline 30 400 K [3] theoreticla
density
Polyerystalline 37 room (4] -
temp.
hot-isostatic
room )
Polycrystalline 53.5 temp [5]  pressed at
’ 1,600C
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Fig. 1. Linear shrinkage and relative density of xLiF-(1-x)MgO
ceramics sintered between 750T and 950T for 4 h.
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Fig. 2. Relative density of xLiF-(1-x)MgO ceramics sintered at
900C for 4 h.

Fig. 3. Field emission scanning electron microscope (FE-SEM)

image of 0.10LiF-0.90MgO ceramics sintered at 900C for 4 h.
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Fig. 4. Room-temperature thermal conductivity of xLiF-(1-x)MgO
ceramics sintered at 900°C for 4 h.

Table 3. Thermal conductivity of some ceramics [4].

ial Thermal
Materia conductivity (Wm'K™)
AIN 200.0-280.0
BeO 63.0-216.0
SiC 84.0-93.0
TiBa 40.0
MgO 37.0
AlLO; 30.0-50.0
SisN, 25.0
Sialon 21.0
Spinel (MgAl:Oy4) 12.0

Cordierite (Mg-aluminosilicate) 4.0

Forsterite 3.0
PSZ 2.0
Soda-lime-silicate glass 1.7
Si0, 1.4
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Fig. 5. Powder X-ray diffraction patterns of xLiF-(1-x)MgO
ceramics sintered at 900 for 4 h; (a) x=0.03, (b) 0.04, (c)
0.06, (d) 0.08, and (e) 0.10,
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900C for 4 h.
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Fig. 7. Dielectric of

xLiF-(1-x)MgO ceramics sintered at 900C for 4 h.
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