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Thermal protection methods of multilayer heat insulation material

ZHANG Zhongli, ZHOU Lixin, HU Jinhua
(X?’an Aerospace Propulsion Institute, Xian 710100, China)

Abstract Based on the boundary conditions that the separated heat flux of the 1st and 2nd stages of the
launch vehicle is about 9. 6 MW/m” and the running time is 0. 5 s, and the nozzle radiation heat flux of
the 2nd stage engine is 25 — 100 kW/m” and lasting time is about 120 s. Two thermal insulation schemes
were selected, which were composed of 2. 0 mm thick zirconia ceramic plate, 5. 0/8. 0 mm thick alumi-
num silicate fiber felt and 3.2/1. 6 mm thick flame retardant silicone rubber. One-dimensional unsteady
state method was used to simulate and analyze the wall temperature of the components in the engine under
the protection of two thermal insulation schemes. According to the wall temperature and material mass,
the thermal protection scheme of high temperature resistant multilayer thermal insulation materials is put
forward. Using LPG spray gun to inject super-alloy plate to simulate the combustion chamber wall, the
wall temperature of simulation test shows that the thermal insulation scheme can meet the requirements of
thermal protection.
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Fig.1 Analysis model of thermal protection of multilayer

heat insulation materials with high heat flux
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Tab.1 Physical parameters of thermal insulation materials
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FELIR AL REAR 1 200. 0 1047.7 0.20 3.2/1.6
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Fig.2 Wall temperature change curve of combined scheme A
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Fig.3 Wall temperature change curve of combined scheme B
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Fig.4 Veneer simulation test
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Fig.5 Variation curve of inner and outer wall temperature

test value of combined scheme A
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Fig.6 Variation curve of inner and outer wall temperature test value of combined scheme B
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