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THERMAL-STRUCTURAL ANALYSIS AND LIGHT-WEIGHT DESIGN OF
HYPERSONIC PROPULSION SYSTEM

SONG Hongwei, HUANG Chenguang, FAN Xuejun, ZHONG Fengquan
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract

“Light weight” and “thermal protection” requirements call for new challenge to the structural

design of hypersonic propulsion system. The paper summarized several important issues in the thermal-

structural analysis and design of scramjet, including thermal environment acquirement, aero-thermo-structural

response, materials and structures of thermal protection system, and special attention was given to the ultralight

cellular materials and their composite structures. The paper also reviewed the recent progress in the thermal-

structural analysis of scramjet since the foundation of “Hypersonic Research Center CAS”, and gave some

preliminary results. A safety evaluation method was proposed, and the safety issue of thermal-structural design

with different material system and different wall thickness was evaluated.

Keywords hypersonic propulsion, scramjet, thermal protection, cellular materials, light-weigh design
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