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Fig.1 Dielectric constant € and dissipation tgd vs mullite contents
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1 MGOG-ALO5SiO2

Table 1 Thermal expansion coefficients of mullite ceramics with M gG- Al, 05 Si0; additives

ax 10-6/°C
T/C G2 G3 G4 Cc2 C3 C4
(75% mullite) (80% mullite) (8% mullite)  (75% mullite) _ (80% mullite)  ( 85%mullite)
RT ~ 200 4.1 4.2 4.3 4. 4 4. 4 4. 4
RT ~ 400 4.2 4.5 4.6 4.5 4. 6 4.5
RT ~ 800 4.3 4.7 4.9 4. 8 4.9 4.7
\ -200C «a 4.5x10 °°c, 4.0% 10" ° °C,
- 800°C «a 5.0x 107 ° °C, ,
3
3.1 ALO3/SiO,
ALO3/Si0, ( 2) 2
, . ALO3  Si02 \ A2( 3)
8~ 11Hm 16 Hm ., Lazarev  Fround (4 8~ 11Um St
0 , [ A1O4] [ Si04]
, 16 Um ALG-Si AlL03/ Si0,
A2 3 \ A0 8~ 12 Hm A2
, 16~ 25 Hm , ALOs
A+O-Si (4] A3~ A6 Si0, ,
[A104] [ Si04] :
2 300°C 8~ 12Um

Table 2 Intergral emissivity of samples in 8~ 12 Bm at 300 °C

Sample No. ALO;/ % Si0,/ % Emissivity/ %
A0 80. 0 20. 0 80. 1
A2 71. 8 28.2 82.3
A3 63. 0 37.0 80. 8
A4 50. 0 50. 0 79. 9

A6 40.0 60. 0 78.2
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3 A0 A2
Table 3 Infrared emissivity of sample AO and A2 at different bands
Chemical com position Infrared emissivity %

Sam ple No.

ALO;% Si0,% 8~ 12 Hm 16 Bm 16~ 25 Hm

A0 80. 0 20. 0 80. 1 79. 9 78.6
A2 71. 8 28.2 82.3 83. 1 74.2
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:N. A. Toropov, I. F. Andreev, V. A. Orlov, and S. P. Shraitt Fe-
gevlvich, Akad. Nauk SSSR, Neorg. Mater. 6[6] 1136( 1970);
Inorg. Mater. ( USSR ). 6[6]992(1970).
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: J. L. Miller, Jr, R. McCormich, and G.
Ampian. J. Amer. Ceram. Soc. 50[ 5] 69( 1967)
4

Table 4 Infrared emissivity of samples with various content of Ge-mullite and their lattice constants

Sampale Ge Emissivity/ % W avelength(KLm) Lattice constants/ A
GeOy % —
No. mullite/ % 8~ 12 Um to peak a b ¢
C3 28. 72 11. 66 80. 3 16. 4 7. 5733 7. 6984 2. 8883
C4 14. 73 5. 98 81. 1 15. 7 7. 5607 7. 6844 2. 8841
C5 7. 64 310 82. 1 15.2 7. 5564 7. 6851 2. 8820
4 .8~ 12 Um ,

, 16 Hm GeOa



4
(D ,
(2) w( Y% (70~ 90)% 6.0~ 7.0
(3) AbLO3Si0, , 8~ 12 Um
(4) GeO, . , 8~ 12Um

B

1. Horiuchi M, T akeuchi Y, et al. Semicond Int. 1989, 12(9)
2. Kanzaki S,Kurihara T ,et al. ] Ceram. Soc. Jpn. 1987, 95
3. s , . . 1988, 10( 4

4. R , . .1994,9(2)

MULLITE CERERMICS IN ELECTRICITY AND OPTICS

Jin Zheng guo

Abstract
A growing interest and promising potentiality of mullite has been shown in electronic, optical
and high temperature structural applications. This paper reviews the fundamental research of mul
lite considered as electronic substrate or infrared emitting materials, within chemical composition
and properties.

Key words Mullite, Electronic substrate, Infrared emitting.



