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Influence of Thermal-Shock Experiment on Material Properties of
Fused Silica Ceramic Radome
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Abstract Being low at expansion coefficient, low at heat-conductivity coefficient, low at permittivity and
at dielectric loss, good in corrosion resistance, and high at thermal-stability, fused silica is sometimes
thought of as being the promising candidate for radome in aero-craft. In the present study, researchers re-
veal the influence of thermal-shock experiment on the material properties of fused silica radome via me-
chanical/thermal tests, scanning electron microscopy, and X-Ray diffraction. It is found that mechanical
strength of fused silica is incremental after thermal-shock experiment. And the reason is that the occur-
rence of diffusion migration happens during the experiment to make the fused silica particles fused and re-
combined flakily. In addition, the effects of thermal-shock experiment on expansion coefficient, heat-con-
ductivity, permittivity and dielectric loss are comparatively minor.
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Fig. 1 Diagram of fused silica radome test piece
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Fig. 2 Diagram of thermal shock test of fused silica radome
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Tab.1 Material properties of fused silica radome without themal shock test

Fr5 ZH MR AE AT b
1 /(g cm ) 1.95 (GB/T 2997 —2015)
2 LWIKR/ (W (m-K) ) 0. 69 (GJB 332A—2004)
3 ez /() » (kg e CHY 1) 0. 86 (ASTM E 1269—2011(2018))
4 IR 3.4~3.5
5 S i B AR <510 "
2 ASE5RMEXRMNBRARRLETHEEMWLER
Tab.2 Test results of bending strength of fused silica radome without themal shock test
R i {1/ MPa TR s WAy
MPa MPa %
1 69.6 62.4 55.3 71.7 58.5 62.6 69.5 63.2 62.2 63.0  63.80 5.12 8.02 HERTRH
2 66.0 71.9 73.9 62.0 73.2 66.8 66.8 76.2 62.4 79.2  69.84 5. 87 8.41 HE ik [E
3 725 59.5 78.5 54.8 75.3 67.9 68.7 61.0 77.5 62.3  67.80 8.18 12.06  EKp R
4 69.0 71.3 70.3 68.8 52.7 76.4 68.4 77.6 75.9 56.5  68.69 8.20 11.93  ERJKH

T 25l P RE MR 2 B(GB/T 6569— 2006 )i 4T
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Tab.3 Material properties of fused silica radome with themal shock test

=2 ZH W3 A PATHRHE
1 FRE/(geem ) 1. 96 (GB/T 2997—2015)
2 LBKR/ (W (m-K) ) 0.70 (GJB 332A—2004)
3 s/ (k] » (kg = CHY 1) 0.81 (ASTM E1269—2011(2018))
4 I HL T HL 3.4~3.5
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Tab. 4 Test results of bending strength of fused silica radome with themal shock test
T R
- - T/ R ARiE ImZE _— B4 .
o i/ MPa MPa SFRME/ e/ B 200 Bk BARERAL
MPa  MPa F#ft/ FHfE/
MPa %
1 54.4 75.4 69.6 71.7 67.7 67.3 74.0 71.7 68.4 69.0 68.92 5.76 8. 36 T
2 66.3 62.4 78.0 68.3 69.4 73.3 78.5 67.8 71.5 75.4 71.09 5.23 7. 36
72. 89 5.61 7.69 BB
3 86.4 75.7 75.0 72.4 68.9 76.8 81.1 66.3 69.3 74.9 74.68 5.98 8.01
4 76.2 83.0 82.4 76.7 82.7 74.8 76.9 83.3 70.4 63.7 77.01 6. 35 8.25
5 65.4 80.5 83.2 69.1 70.8 75.3 79.6 80.8 73.7 75.4 75.38 76.65 6.10 5.68 8. 09 7.42 R R
6 78.3 71.6 76.8 77.2 74.7 76.0 88.0 74.3 82.2 76.4 77.55 4.59 5.92
7 68.8 77.0 77.1 70.6 81.3 72.8 83.5 75.0 79.4 81.3 76.68 4. 87 6. 36
8 80.6 74.4 82.3 79.8 76.9 78.9 90.3 80.1 89.5 72.7 80.55 78.95 5.72 6.12 7.10 7.74 JES T
9 69.9 82.7 74.8 81.7 92.3 69.0 85.8 83.7 84.4 71.8 79.61 7.77 9.77
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Micographs of samples from fused silica radome with

thermal-shock experiment
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Fig. 5 XRD patterns of fused silica radome
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