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SEFETERA T 2 MMEL, 2 AIN KR, T
FeSiAl ¥iiAk. AIN ¥y AL 2 Pk, AIN-1 4 HALKEE
BACER R, CARARRLE N 1.2 pm, AIN-2 4+ =4
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HH L RR A B L7 2 E ST T EAT RIS, 1899k Fe 85%-
Si9.6%-Al15.4% (Jiti 7340, PR NSA 1~37 pm.
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Fig.1 SEM image of AIN powder made in China (500 nm)
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Fig.2 SEM image of Toyo AIN powder (1.2 um)

Fz 1 2% AIN #K EDS sEiE D& R
Table 1 EDS results of two kinds of AIN micro
powder (w/%)

AIN powder N (6] Al
China AIN-2 26.31 2.30 71.39
Japan AIN-1 33.34 1.07 65.58
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2.2.1 FeSiAl R AL mANFh#F

Bl 3 45t T FeSiAl By AR MO TE S o &R PR JE
JG RN 1~37 um, R A A, EAMUDIEIR,
LR 2 1 A5 AR 22 A B R EE S B, AR A T IRAEAE .
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£ 2 1620 CHELEFETE AIN-10%FeSiAl EEHENTE
Nkt ge
Table 2 Density and thermal property of hot-pressing
sintered AIN-10%FeSiAl at 1620 C

K3 FeSiAl #3441 SEM 4
Fig.3 SEM image of FeSiAl powder
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FEFLAJE 5X 107 Pay HEEEILE 1650 C /4RI I 1]
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Table 3 Density and thermal property of AIN-FeSiAl

Property China AIN-2 Japan AIN-1
Density/g-cm™ 3.18 3.32
Thermal diffusion coefficient, o/mm?s™ 20.35 31.39
Specific heat capacity, cp/J-(kg'K)™"' 725 725
Thermal conductivity, //W-(m-K)™ 47.03 75.58

ceramics
FeSiAl addition, w/%
Property
5 10
Density/g-cm™ 3.33 3.40
Thermal diffusion coefficient, a/mm>s”  31.509 35.764
Specific heat capacity, cp/J-(kgK)™! 737.5 725

Thermal conductivity, 4/W-(m-K)™' 77.4 88.2
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Fig.4 Cross-section morphologies of AIN-FeSiAl composite
ceramic: (a) 5% FeSiAl and (b) 10% FeSiAl
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Bl'S  AIN-FeSiAl 52 & g B 0 S HUH KL & AIHUFE A1 IE D) tgoe
Fig.5 Dielectric constant ¢ (a) and loss angle tangent tgd. (b) of

AIN-FeSiAl composite ceramics

tgde. T, BEAS FeSiAl SRMIMIIN, HEoWE
(A RS B 0, BOFEA IE D] tgo. 3G In. 2 Btk
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ST R, FeSiAl #BHI M 54 1400~1450 °C,
5% & ek P R Ik Y LR T A FeSiAL #4858 4 kb
FICIRZAS . MBRE5REIS R 1650 CH, FeSiAl WAk
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A I 7 U B R ) ) AL, R i m) el A2 e
(R FLBR % B ek, SO A B B e .

232 W#EJEAxE AIN-FeSiAl 61 K E E A= #
TR FH

x4 BT H 10%FeSiAl B A& 56 F 85
MPa JiJ) Mgl Ja % BRI pe . L e ke 4 S5
N BEAE 5X107 Pay BESEIIE 1650 C/{ik I 1]
30 min.

HHR 4 Al %0, B K ) M 56 MPa i K % 85 MPa,
R B 1 3.09 g/em® THA 3.4 g/em’ . MRS R B
1 60 W/m'K T+ 4 88.2 Wm'K, Jo#& RIH M 1.47 1.
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Fig.6 Cross-section morphology of AIN-FeSiAl composite

ceramic sintering at 1620 'C

R4 FRREENTEGMENZEMMBIERE
Table 4 Density and thermal property of compound ceramics
under different sintering pressures

Pressure/MPa
Property
56 85
Density/g-cm™ 3.09 3.40
Thermal diffusion coefficient, a/mm?>s’! 26.79 35.764
Specific heat capacity, cp/J-(kg'K)! 725 725

Thermal conductivity, 1/W-(m-K)™' 60.0 88.2

ST R, BESE R IR, MR AL E
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T bR SEEG My By, 4 A B R S M R e 4
TN N: HEE 5X107° Pa. BEEEIRSE 1650 C/
R U I 1] 30 min. J& /7 85 MPa.
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FeSiAl, JFHELAE 5X 107 Pa. 85 MPa [k JJ 1 1650
C/ARM 30 min T2, 15 2| E S MRV L 5 88.2
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Study on Aluminum Nitride Microwave Attenuation
Ceramics with High Thermal Conductivity

Zhang Yongqing, Yin Shengyi, Gao Xiangyang, Li Xiuxia, Jin He, Zhang Lianzheng
(Key Laboratory of High Power Microwave Sources and Technologies, Institute of Electronics,

Chinese Academy of Sciences, Beijing 101407, China)

Abstract: To solve the problems of high toxicity and poor consistency of traditional beryllium oxide microwave attenuation ceramics, a
kind of AIN-FeSiAl microwave attenuation ceramic based on aluminum nitride with high thermal conductivity was developed. The
material belongs to environment-friendly material by adding FeSiAl to the AIN matrix. In order to obtain high thermal conductivity and good
electromagnetic performance, the effects of different aluminum nitride powders, FeSiAl additive amount and sintering process on composite
properties were studied. The results show that when adopting Toyo aluminum nitride, adding 10 wt% FeSiAl, and vacuum hot pressing
sintering under 1650 °C and 85 MPa, the high attenuation performance of microwave attenuation ceramics is realized, and material thermal
conductivity is 88.2 W/m-K, close to that of the microwave attenuation ceramics based on aluminum nitride in Ceradyne company.

Key words: microwave; attenuating ceramics; AIN; FeSiAl; hot pressed sintering
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