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ABSTRACT

The effects of Mg addition on 1hermal expansion coefficient and dielectric conslant of mullite were studied.
Thermal coefficient and dielectric constanl decrease with increasing MgQ content and exhibit 2 minimum value
at 1wtth MgQ. However, above 3wt% Mg0 content both valuss increase. Resulf of X-ray dilfraction analysis
how that mullite compositions which include more than 0.1wt% MgO form cordierite. Spmel is also formed
as well as cordierite in the composition contaming more than 3 wi® MgQ. These resulls indicate thal addilion
of MgO alfect the thermal expansion coefficient and dielectric constant of mullite substrale because of the
formalion of new phases; cordierite and spinel. The thermal expansion coefficient and diefeciric constant are
affected mainly by cardierite and spinel in the regions containing less than more than 3 wt% Mg0, respectively.
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Fig. 1. Appratus for synthesis of mullite precursor. Fig. 2. Schematic diagram of experimental proceduer.
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Fig. 3. DTA curve of mullite with 5wtf% MgO.
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Fig. 4. FT-IR spectra of mullite with 5wi% MgQ (a)
dried gel (b) calcined powder.

& spinel
W mullite
O cordierite

35 45 95 65
20 (CuKa)
Fig. 5. X-ray diffraction pattern for mullite with 5 wi%
MgO sintered at 1250%.
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Fig. 6. X-ray diffraction patterns of mullite with MgO.
(a) MgO :0wi%, (b) MgO:1wt%, (c) MgO:3
wt%, (d) Mgl - 5 wth.
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Fig, 7. X-ray diffraction pattern for mulhte with 1 wt%
MgC.

(a} sinlering at 14507 , (b) sintering at 1550C.
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Table 1. The Amount of MgO(wt%) in Mullite

Al Bl cC E| F
MgO/Mul | 01 {05 ] 1 | 3 | 5 | 10 |

Tahle 2. Analysis of Phases in Mullite Respect. to Sin-
tering Condition

{c}
. 8. Electron micrograph of mullite with 5 wit% MgO
fired at (a) 14507, (b) 1550%, (c) 1550T.
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Fig, 10. Change in linear thermal expansion coefficient
with MgQ content for mullite.
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