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Fig. 1 The appearance of the EB-radiated resin
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Fig. 2 The sketch map of device for research
on EB penetration in resin
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(b) The cross-sectional microstructure paraliel with the
direction of EB radiation
Fig. 3  SEM micrographs of radiation-cured area in
EB- I epoxy resin system
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Fig. 4 SEM micrographs of heat-cured

area in EB- | epoxy resin system
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Fig. 5 Gel fraction versus radiation depth for EB- 1
epoxy resin radiated with different radiation dose
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Fig. 6 The sketch map of model for process of EB curing in epoxy resin
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PHYSICAL CHARACTERISTIC AND ANALYSES OF ELECTRON BEAM
CURING IN EPOXY RESINS

SUI Gang'*, LIANG Ji', ZHANG Zuoguang’, CHEN Huijuan’
(" Department of Mechanical Engineering, Tringhua Universicy . Beijing  100084)
(* School of Materials Science and Engineering , Beijing University of Aeronausics & Astronautics, Beijing 100083)

Abstract In accordance with the trend towards cheap and trouble-free curing techniques, electron beam (EB)
curing of composites involves using electron radiation to initiate the polymerization and crosslinking reaction in
suitable matrix resins. EB curing technology of composites offers many advantages compared to conventional thermal
curing and is an importanl innovative technology at present. Most variety of epoxy resins has been confirmed to
possess radiation reactivity and has already become the chief resin matrix used in EB curable composites. The
physical characteristics of epoxy resin systems cured by electron beam radiation were studied. The results of
observing the cured areas indicate that EB-cured resins extend layer upon layer around active centers. Whole cured
area consists of many lamellar structures . Through the analyses on the changes of curing degree with the radiation
depth in the cured samples, it can be found that the gel fraction of cured epoxy resin increases with the rising of
radiation dose. A maximum curing degree occurs at a certain depth of resin systems, but not at the top surface . A
model interpretation was made for the process of electron beam curing . The dimension of cured areas is dependent on
the pervasion power and concentration of high-energy electrons in the resin systems, and the influence of diffusion of
reaction active centers is weak ,
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