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Ablative Material Selection in Diffusion Section of a Rocket Engine Nozzle
Li Dayong', Gao Yanjie', Luo Changhong', Zhang Keshi*, Wei Huazhen', Kong Guogiang'
(1. Shandong Nonmetallic Materials Institute, Jinan 250031, China;
2. State-owned Luoyang Dancheng Radio Power Plant, Luoyang 471000, China)

Abstract : To solve the requirement of structure and thermal environment requirements of the nozzle diffusion section of a
tactical missile rocket engine proposed by the overall unit, the ablative material test for the diffusion section was compared and
screened. The short-cut carbon fiber reinforced phenolic resin prepreg and high-silica glass fiber reinforced phenolic resin prepreg
were selected for research, and the tensile strength, compressive strength, bending strength and line ablation rate of different mate-
rials were analyzed. The product samples were prepared for water pressure blasting test, and the effects of different fiber lengths and
different fiber types on the compressive strength of the products were analyzed. The application of the ablation material in the diffu-
sion section was studied by static test of the engine on the ground. The results show that although the mechanical properties and abla-
tion resistance of phenolic/short cut carbon fiber materials are better than those of phenolic/filament high-silica glass fiber materi-
als, the erosion resistance of phenolic/short cut carbon fiber materials is poor in the parts where the engine temperature is lower
than 2 000 °C, the solid particle content is more and the gas flow speed is larger, and the application requirements cannot be met.
phenolic/filament high silica glass fiber material has better ablative resistance and erosion resistance, which can meet the require-
ments of use. And the thermal protection mechanism of different fiber reinforcement ablative materials in the specific thermal and
mechanical environment was further discussed. The material selection scheme was verified through the engine test, which provides a
basis for the selection of ablative materials in the specific thermal environment theoretical and application basis.

Keywords : carbon fiber ; high-silica glass fiber ; nozzle diffusion section ; ablation ; mechanism
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