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Preparation and Properties of Si;N, Matrix Radome Ceramics

WANG Si-ging ZHANG Chang-rui WANG Shen-wei QI Gong-jin CAO Feng HU Hai-feng Jiang Yong-gang
College of Aerospace and Material Engincering National Univ. of Defense Technology Changsha 410073 China
Abstract SizN; matrix ceramics which would be applied to super-high Mach number missile radome was prepared via the reaction
sintering process. Si BN and SiO, powder were the main raw materials. The effects of the raw materials and the model processing
parameters and the compact density on properties of the material were investigated. The experimental results showed that the material has
the best mechanical properties o, K. is 96.7MPa 1.80MPa.m? respectively and better dielectric and thermal physic properties
when the content in raw mixture powder of Si BN SiO, is55% 30% and 10% respectively.
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Tab.1 Effect of the ratio of raw powder on the mechanical properties of the sintered samples
Mixed Si SiO, BN  compact density Sintered sample o £/GP K¢ Nitridation
a
powder No. /% /% /% / g em™  density/ g em™®  /MPa /MPa m"?  degree/% *

P1 55 40 0 1.32 1.65 50.7 31.9 1.09 838.2

P2 55 30 10 1.40 1.68 66.4 32.5 1.15 89.0

P3 55 20 20 1.56 1.94 81.1 38.2 1.37 93.1

P4 55 10 30 1.67 2.10 94.3 45.2 1.65 95.9

P5 55 40 1.64 2.05 86.1 35.4 1.25 95.4

P6 65 5 25 1.60 2.01 91.3 40.8 1.60 90.0

P7 45 10 35 1.65 1.77 75.4 37.9 1.27 93.5
* Nitridation degree = Measured weight increase + Calculated weight increase by nitriding reaction x 100%
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Tab.2  Effect of compact density on the mechanical properties of the sintered samples
Mixed Compact density Sintered sample Modeling
o,/MPa  K;c/MPa m"?  E/GPa
powder No. / g cm™? density/ g cm™3 process *
1.67 2.10 94.3 1.65 45.2 MP1
P4 1.76 2.17 98.6 1.75 46.8 MP1 + MP2
1.17 2.17 96.7 1.80 47.1 MPI + MP3

MP1 unilaterally dry pressing under 60MPa MP2 isostatic pressing under 60MPa MP3 isostatic pressing under 100MPa
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Tab.3  Effect of compact density on the thermal physic properties of sintered samples
Mixed Compact density Sintered sample Cp A Modeling
powder No. / g ecm™? density/ g cm™? /¥ gt Kt / WmtK! process *
1.67 2.10 0.65 2.50 MPI1
P4 1.76 2.17 0.71 3.32 MP1 + MP2
1.77 2.17 0.72 3.40 MPI + MP3

MP1 unilaterally dry pressing under 60MPa MP2 isoslatic pressing under 60MPa MP3 isostatic pressing under 100MPa
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