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ABSTRACT: In this paper, the internal relationship between the chemical structure and properties of epoxy resin, polyimide
resin and cyanate ester resin were firstly clarified. The application, main problems, as well as the improvement strategies of the
above resin and resin-based composites used in missiles were summarized in detail. Based on the free radical reaction mecha-
nism and diffusion theory, the influence of environmental conditions (such as temperature, humidity, oxygen content, illumina-
tion) on material aging and performance degradation was emphatically expounded in combination with the actual application

scenarios of missiles. Based on the chemical structure and physical properties of the materials, the failure detection and evalua-
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tion methods of composite materials for missile were introduced in combination with the characterization of instruments and

molecular simulation. Finally, the main strategies for improving properties of resin and its composite materials for missiles and

the effective means to study the failure mechanism were prospected.
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Tab.1 Properties of various advanced resins in common use
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Tab.2 Performance comparison between common resin matrix composites and some metal materials

[12]

RS FR /(g cm™) FE 3 BE /(107 cm) He A /(10° cm) U5 /MPa P F/GPa

a2 2.64 0.12 0.27 400 72

W 7.81 0.09 0.26 1000 210

B 4.50 0.20 0.25 900 116
BEIEAN 2.0 0.53 0.20 1060 40
R4t (1IM6 ) 1.80 0.27 127.8 4900 230
o R £T 4 /A R 1.56 0.91 0.81 1420 126
TR 2T 4R 4R 1.60 0.66 1.47 1050 235
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Fig.1 Chemical structure of resin commonly used in missiles
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