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Preparation and Dielectric Properties of In Situ Reaction Bonded

Porous SisN,; Ceramics
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(1. Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China; 2. Graduate

University of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Porous SigN, ceramics were prepared by in situ reaction-bonding technology, using SizNy4
and Al,O3 as starting materials. The effects of sintering temperature and holding time on their porosi-
ties, flexural strength, and dielectric properties were studied. The strength and dielectric constants
of samples are improved with increasing of sintering temperature and holding time; but the result is
reverse in the condition of sintering temperature >1350°C and holding time >4h. The phase analyses
results indicate that the porous SigNy ceramics are mainly composed of a-SizNy, oxidated SiO4 (cristo-
balite) and Al;O3. Porous SizNy ceramics with porosities from 25.34% to 43.92% and flexural strength
from 42.54 to 127.85MPa are obtained. Their dielectric constants are in the range from 3.3 to 4.6 and
dielectric loss is about 0.005.
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Fig. 1 XRD patterns of porous SigN4 ceramics sin-
tered at different temperatures holding for different
times

a: Pure AloO3 powder; b: Pure SigNy4 powder; ¢: 1250°C
for 1h; d: 1350°C for 6h; e: 1400°C for 2h; f: 1400°C for
4h; g: 1400°C for 6h; h: 1500°C for 2h
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Table 1 The weight gain, total porosity, close porosity, flexural strength of SizIN4 ceramics adding

5%Al:03 sintered at different temperatures holding for different times

Sintering temperature/°C Holding time/h Weight gain/% Flexural strength/MPa Total porosity/% Close porosity/%

1250 4 19.41
1300 4 15.92
1300 6 16.48
1350 4 15.73
1350 6 15.63
1400 2 14.61
1400 4 15.45
1400 6 15.89

34.77+3.31 48.86 22.88
91.37+£14.87 28.66 21.34
112.23£12.06 26.53 25.21
115.60+5.91 25.34 24.81
117.73+£5.63 25.75 25.66
127.85+3.46 26.23 25.77
90.43+13.06 31.32 30.22

87.331+9.60 38.34 37.60
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Fig. 2 SEM micrographs of the fracture surface for the porous SizN4 ceramics sintered at different temperatures holding

for different times
(a) 1250°C for 2h; (b) 1400°C for 2h; (c¢) 1350°C for 6h; (d) 1400°C for 6h

48, . 0.003
4.6 —
_ 44 < 0.002 |
§42F &
£ 40 a1250C for 4h S
S ™ 5:1350°C for 2h £ 0.001
238F ¢:1300C for 4h 2 a: 1250°C for 4h
3 3.6 d:1350C for 4h ) b: 1350°C for 2h
2 34 € 1400C for 4h 0.000 % ¢:1300°C for 4h
e d: 1350°C for 4h e
321 e: 1400°C for 4h
3.0 L a -0.001 L L L L
: . . : . 2.0 4.0 6.0 8.0 10
2.0 4.0 6.0 . 8.0 10 Frequency/10°Hz
Frequency/10"Hz
d y‘ Bl 4 AS[E B i B MR IR TR T 230 SisNg fYA e
F 3 KA Besh BB AR R ET E T2 7L SisNy A A
LR Fig. 4 Dielectric loss of porous SizN4 ceramics sin-
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e=e"  tand =tans, + AP"  (2)
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