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Ablation-Stress Coupling Simulation Analysis for
Fiber Reinforced Silica Composite Radom

ZHOU Yongxin LI Xiang ZHANG Junwu
(Hypersonic Vehicle Thermal Protection & Insulation Technology Center, Beijing Institute of Long March Vehicle, Beijing 100076)

Abstract The paper introduced a new heat-stress coupling experiment for fiber reinforced silica composite ra-
dom. By using gas flow engine and load device, this experiment assessed the strength of radom under ablation. Simu-
lation was carried out base on the experiment. Comparing with simulation results and experiment results proved that
the simulation method for radom. Eclipse-stress calculating is correct. This method reflected the strength of fiber rein-
forced radom, which under ablation, from experiment and theoretical analysis, and provided a new way for fiber rein-
forced silica composite radom simulating.
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Fig.1  Theoretical heat flux of radom surface
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Fig.2 Theoretical aerodynamic pressure loading of radom surface
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Tab.1 Flow parameters of YA6814 nozzle

fhpeE  IMDEEE mORE HMOEAR KRR MR
JEJI/MPa  /m-s™" /K /mm B /kges™
5.0 2853.8 2596 166 0.8 8

MR Z5 A F A, ik SE O kAT 4
KL BRI BT R, DRI 25 SR P ) 1 4k
(1 AR A DA R L B 300 X B 8 70 X Il )
AT IR, A R /i DX SR PR 1) 3 e fin g
i 4371 K S B O A B B e e DX 38 = 0 2 Ay PO A6
o AURE, L TR 1R R 4 B A 1
B LI AR KL G S ST A o7 B A e T

38—

B, LASAR ) i A s s gL s 45 H UL IR 3,

B3 I e g
Fig.3 Experimental installation
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Fig.4 Radom surface after experiment
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Fig.5 Temperature dependence of elastic modulus of
fiber reinforced silica composite
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Fig.7 Model for simulated calculation
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Fig.9 Stress analysis result of radom meridian, parallel
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Tab.2 Stress comparison of experiment and simulation
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