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Application and development of advanced composite

materials in foreign aeroengines

SHEN Erming*, LI Xiaoxin, WANG Gang, CHEN Xiaolong, HU Peng

(Materials & Processing Technology Research Department, AECC Shenyang Engine Research Institute, Shenyang 110015, China)

Abstract: The application of advanced composite materials in aeroengines has become one of the key technologies for improving
engine performance, reducing mass and enhancing fuel efficiency. This article reviews the current status and development of
advanced composite materials in foreign aero-turbofan engines, with a focus on the application of polymer composite PMC materials
such as epoxy resin and polyimide, metal matrix composite MMC materials such as titanium alloy and aluminum alloy, and ceramic
matrix composite (CMC) such as silicon carbide and aluminum oxide in engine components such as fan casings, low-pressure
compressors, high-pressure compressors, high-pressure turbines, low-pressure turbines and nozzles. By analyzing the application and
research and development progress of foreign aircraft engines in matrix, metal matrix and ceramic matrix composite, this paper
explores their advantages in improving thrust to mass ratio and temperature resistance performance. At the same time, this article
also looks forward to the future development direction of various composite materials in aeroengines, including the research and
development of new composite materials, optimization of manufacturing processes, and potential applications and development

trends of various composite materials in future aeroengines.
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Table 2 CMCs used in foreign aero-engines
Classification Part Composite/Process
Medium temperature and medium load ~ Nozzle (CFM 56) SiCy/SiC CVI (Herakles)
High temperature medium load Turbine outer ring (LEAP-X) SiCy/SiC MI (GE)
Combustion chamber, high pressure turbine SiCy/SiC MI (GE)

first and second stage guide vanes (GE9X),
combustion chamber (Solar Turbine)

High temperature high load

Static and rotating parts (Adaptive Cycle Engine)

SiCy/SiC CVI (Dopunt, ACI);
SiC¢/SiC CVI+MI (Goodrich);
SiC¢/SiC MI (GE);
Ox/Ox+FGI (COI)
SiC¢/SiC MI (GE)
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