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Abstract

The damage mechanism and exposure tolerance of epoxy resins to fast electrons remain unclear. We quantitatively

investigated the effects of electron irradiation on a common epoxy resin by dose-dependent electron energy loss spec-

troscopy (EELS). The results show that sp’ states of nitrogen, oxygen, and their adjacent carbon atoms were converted

to sp” states, forming imine (C=N) and carbonyl (C=0) as the total electron dose increased. The sp’ to sp” conversion

mechanism was proposed. The epoxy resin was very sensitive to fast electrons and the original electronic states were

maintained up to a total dose of ~10° ¢ nm™ at a low temperature of 103 K.
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(a) Monomers of TGMDA and 2E4MZ as base resin and cur-
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(b) Possible curing reaction sequence
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Changes in carbon K edges for the epoxy resin with total electron dose D,
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Carbon K edges of the epoxy resin for D, = 0.16 at 103 K in

Figure 2b, with anilineZ’, diethyl ether”, and the linear combi-

nation profile of aniline and diethyl ether
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