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Fig.1 The comparison of HPLC chromatogram of E54 epoxy (left) and irradiated E54 epoxy (right)

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



17

] 14
q1.z <12
- 410 ?‘5 (1] %
A 3 2
{08 3 naz
I'lq qih L] §
o4 | g
0z . 02
1 1]
o L 19 15 . 15 ELL
Tume # min Tiesie § rrom
Fig.2 The comparison of HPLC chromatogram of AG80 epoxy (left) and irradiated AG80 epoxy (right)
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Fig.3 The comparison of HPLC chromatogram of TDES85 epoxy (left) and irradiated TDE85 epoxy (right)
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Fig.4 The comparison of HPLC chromatogram of 711 epoxy (left) and irradiated 711 epoxy (right)
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Fig.5 The comparison of HPLC chromatogram of 4221 epoxy (left) and irradiated 4221 epoxy (right)
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Tablel Viscosity of epoxies before and after electron beam irradiation

Epoxy

Viscosity before irradiation / mPa s Viscosity after irradiation / mPa s

Ratio of change in viscosity / %

E54®
F51
TDE85 "
AG80"
711@

4221@

1120 1180
51700 59900
625 815
27300 17300
395 480
258 443

5.4

15.9

304

-36.6

215

71.7

O Testing temperature: 42

E54

, @ Testing temperature: 30

4221
690
7% 690
150
0.6% F51
0.6 %
711 TDES85
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Table2 Weight lossratios (in %) of epoxiesirradiated to 150kGy by electron beams

Epoxies A B C

690 241 53 7.25
711 0.70 1.29 1.59
E54 0.22 0.48 0.59
4221 0.30 0.52 0.64
TDES5 0.35 0.62 0.79
F51 0.18 0.43 0.44
AGS80 0.25 0.58 0.72
E54-CD1012 - - 0.06

A: The samples were treated at 100 for lhour after 150 kGy EB irradiation; B: Treated at 150  for lhour after weight loss test A;
C: Treated at 150  for lhour after weight loss test B
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Fig.6 The decomposition mechanism of E54 epoxy
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Fig.9 The decomposition mechanism of 711 epoxy
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Fig.11 The decomposition mechanism of AG 80 epoxy
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Radiation effect of epoxy resin by electron beams

BAO Jianwen ZHONG Xiangyu LIYe CHEN Xiangbao
Beijing Institute of Aeronautical Materials, Beijing 100095
LI Fengmei WANG Ying
(Institute of Low Energy Nuclear Physics, Beijing Normal University, Beijing 100083)

ABSTRACT The study was aimed at understanding behaviors of epoxy resins under electron beam irradiation,
Epoxy resins of different molecular structures, which include glycidyl ether resin, glycidyl ester resin, glycidyl amine
resin, and alicyclic epoxy resin, were irradiated with 5 MeV electron beams. The irradiated samples were investigated
with their viscosity changes, weight losses and gaseous molecules generated by the irradiation. The results show that
the glycidyl ester resin and the epoxy containing ester group underwent the most serious decomposition bt the irradia-
tion, while the glycidyl amine resin was decomposed less seriously and the glycidyl ether resin was the least decom-
posed.
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