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Current status and development trend of advanced structural materials
technology in aerospace field

ZHANG Guoging', TENG Chaoyi™

(1. National Key Laboratory of Advanced High Temperature Structural Materials, AECC Beijing Institute of Aeronautical
Materials, Beijing 100095, China; 2. Beijing Key Laboratory of Aeronautical Materials Testing and Evaluation, AECC Beijing
Institute of Aeronautical Materials, Beijing 100095, China; 3. Key Laboratory of Aeronautical Materials Testing and Evaluation,
Aero Engine Corporation of China, Beijing 100095, China)

Abstract: Advanced materials technology is the forerunner in the development of high-tech aerospace equipment and the key
foundational technology supporting the modern industry. It has penetrated into all aspects of national defense construction, national
economy and social life, and has become a technological highland and national defense focus that countries all around the world are
competing to develop. This article focuses on analyzing the current technological status and development trend of the advanced
structural materials in the aerospace field, elaborating on the aspects of high-performance polymer and their composites, high-
temperature and special metal structural materials, lightweight high-strength metals and their composites, and advanced structural
ceramics and their composites. The analysis results show that the current development and production of aerospace structural
materials in China still face various difficulties, such as too much follow-up research and imitation, lack of independent innovation,
severe technological blockade, and technical bottlenecks need to be broken. Meanwhile, the prospects for future research and
development are proposed, and the significance of establishing the complete technology system of production-learning-research-
application is highlighted.
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Resin matrix Application models

A400M

Polyetheretherketone
B787
F-22

Polyphenylene sulfide A330

A330-200

A340

A340-500/600, A380
A400M

Fokker50

Gulfstream 650
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Table 2 Development history of materials selection for aero-engine turbine blades

[31-33]

Performance indicator Turbine blade
Generation _wei ;
Thmst weight  Turbine front Structure Material
ratio temperature/K
1 4-6 1300-1500 Solid blade Directional superalloy
2 7-8 1680-1750 Hollow blade cooled with firm- 1" single-crystal superalloy, directional
cooling superalloy
3 9-10 1850-1980 Hollow blade cooled with composite 2" single-crystal superalloy
cooling
4 12-15 2100-2200 Cast-cool dual-wall blade Intermetallic compound,

3" single-crystal superalloy
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