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Fig. 1 The chemical structure of bisphenol A epoxy resin
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Fig. 2 The chemical structure of phenolic aldehyde epoxy resin
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Fig. 3 The chemical structure of alicyclic

epoxy resin
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Table 1 Effect of chemical structute on radiation curing of epoxy resin

systems

Radiation dosage (kGy} Epoxy resin Gel fraction (%)
EB- 1 76.6
50 EB-V 89.1

EB-V 7.4

EB- I 92.4
300 EB-V 92.7
EB-VI 77.4
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Fig. 4 The tand as function of temperature for epoxy resin
systems with different chemical structure ( The dosage of
initiator is 1.5 phr, and the radiation dosage is 300 kGy.)
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Fig. 5 The E’' as function of temperature for epoxy resin

systems with different chemical structure { The dosage of

initiator is 1.5 phr, and the radiation dosage is 300 kGy. }
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Table2 Effect of molecular weight on radiation curing of epoxy resin

sysiems
Radiation dosage {kGy) Epoxy resin Gel fraction (% )
EB-1 76.6
50 EB-U 74.5
EB-lI 72.5
EB-1 92.4
300 EB-II 87.5
EB-1I 87.3
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Fig. 6 The land as function of temperature for epoxy

resin systems with different molecular weight (The dosage
of initiator is 1.5 phr, and theradiation dosage is 50

kGy.)
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Fig. 7 The tand as function of temperature for epoxy
resin systemns with different molecular weight { The dosage
of initiator is 1.5 phr, and theradiation dosage is
300 XGy. )
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Fig. 8 The E’ as function of lemperature for epoxy resin
systems with different molecular weight ( The dosage of
initiator is 1.5 phr, and the radiation dosage is 50 kGy. )
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Tabled Effect of molecular weight on radiation curing of epoxy resin

systems

Radiation dosage {kGy) Epoxy resin Gel fraction (% )
EB-I 74.5
50
EB-IV 82.1
EB-T 87.5
300
EB-IV 90.8
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Fig. 9 The E’ as function of temperature for epoxy resin
systems with different molecular weight ( The dosage of
initiator is 1.5 phr, and the radiation dosage is 300 kCy. }
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Fig. 10 The tand as function of temperature for epoxy Tesin
systems with different molecular weight distribution ( The
dosage of initiator is 1.5 phr, and the radiation dosage is
50 kGy. )
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Fig. 11  The tand as functien of temperature for epoxy Fig. 12 The E’ as function of temperature for epoxy
resin systems with different molecular weight distribution resin systems with different molecular weight distribution
{ The dosage of initiator is 1.5 phr, and the radiation dosage {The dosage of initiator is 1.5 phr, and the radiation
is 300 kGy.) dosage is 50 kGy.)
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DYNAMIC MECHANICAL ANALYSIS ON ELECTRON BEAM
CURING OF EPOXY RESINS

—INFLUENCE OF THE CHEMICAL STRUCTURE,
MOLECULAR WEIGHT AND DISTRIBUTION OF EPOXY RESINS

ZHANG Zuoguang' , SUI Gang', LI Fengmei’, CHEN Changqi' , YUAN Yuhui'
(" School of Materials Science and Engineering , Beijing University of Aeronautics & Astrongutics , Beifing  100083)
(? Institute of Low Energy Nuciear Physics, Beijing Normal University , Bejjing  100875)

Abstract Electron beam ( EB) curing of polymer matrix composites offers many particular advantages compared to
conventional thermal euring. There has been a considerable development about the EB curing advanced composites
for the use of aerospace and other industries in recent years. Most variety of epoxy resin has been confirmed to
possess radiation reactivity and have already become chief resin matrix used in EB curable composites. The dynamic
mechanical analyses on EB-cured epoxy resin were made in the paper. Epoxy resins with varied chemical structure,
molecular weight and distribution index were used in the EB radiation experiment. The variation regularities of gel
fraction, damping factor and dynamic modulus for different samples were studied. The experimental results indicate
that the radiation reactivity of epoxy resins is directly associated with their chemical struetures. Phenolic aldehyde
epoxy resin exhibits high radiation reactivity, glass transition temperature and high temperature modulus after
curing. But the radiation reactivity of alicyclic epoxy resin is low. The curing level of epoxy resin descends slighily
with increasing molecular weight under low radiation dosage, but the glass transition temperature is enhanced. The
molecular weight has a little influence on the enhanced extent of curing level with increasing radiation dosage and the
degree of homogeneity in cross-linked structure is improved for samples with high molecular weight. The glass
transition temperature is under the influence of curing density at high reaction level . Similarly, the curing density is
key factor to determine modulus of cured samples, but the molecular weight plays chief role in the samples with
similar curing density . The reaction extent in sample with high polydispersity is higher under same radiation dosage,
but the degree of homogeneily in cross-linked structure is lower than that of low polydispersity sample .

Key words  Epoxy resin, Electron beam, Radiation curing, Chemical construction, Molecular weight,
Distribution index, Dosage, Glass transition temperature



