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ABSTRACT The effects of heat treatment on electron beam (EB)—cured epoxy resin are studied
in the paper. After heat treatment, the gel fraction in epoxy resin systems cured by EB radiation
increase. The glass transition temperature (Ty) is shifted to a higher temperature and the E’ keep at
a high level with the increasing of temperature in the heat—treated samples. The o/-relaxation peak
occurs in the tand curves of samples treated at 250 C because the temperature of heat treatment is
higher than the heat-initiating temperature of DPIPF6 initiator. When the curing density of radiation
in samples increase, the effect of heat treatment is weakened and the position of the a'~relaxation
peak gradually decreases. The content of initiator and molecular mass play an important role during
heat treatment in the: case of approximately same curing density of radiation exist in samples. The
heat-treated samples with wider molecular mass distribution have the higher positions of T, and the
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o'-relaxation peak. The curing density and E’ at high temperature are higher in the heat-treated
sample with high polydispersity.

KEY WORDS epoxy resin, electron beam, radiation curing, heat treatment, glass transition tem-
perature
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S0 B L FR R AR R T XUy A RU{L245H.  Shell Epon 828 FREAMARHIEII T T B
M,=350, 4+ F &4 fite% PDI=1.1; EB-I S EMIEM IS T8 M.=400, TR AfEE
PDI=1.05; EB-11 SR &M IS EI T8 M,=900, 4T B4 Fit5¥ PDI=1.05; EB-III ¥ &R
HERIES 5 F 7t Mu=1400, 43 F B i 1% PDI=1.05; EB- IVEREM AR AR 40 Tt Ma=900,
STFRAAHES PDI=1.22. HETAREEI AR ZFEN G BRI (AT R ), #3X
HR [16] FETEE A, HEAZRAEE AR L. HEAU S R5 I RME AR iR
BHEIEAER A 50 mmx10 mmx2 mm FEEF, FEES AT RGES, BB
KeiE ST E AR FEEL 2 7 150 CHl 250 CARIE 4 h FHRARAZZER. H—EBEH/FHT
SRR B T RICEIES, UHFENERER 24 h FEETREEE, HHEERTHEK
T8 RAMFRTE 828 FEM ISR REATRE LR, KRAMN 150 CHERE 2h |
200 CEZFE 2h . 250 CEZRIE 4 h.

KA EERAEA AN DMTA-IV B3I EMAEHER #EAT SIS RS 2200, ﬁ%?ﬂiik_ﬁﬁiﬁﬁﬁ
E' R PI#E tand BEREARLNE, MIREETEENZER ~300 C, FREEEN 5 C /min, JURH
N 1 He, PESAAIBRBEALIERE T, AR4E tand MM R SIEMIERE. BT R\ ER BF-5 A
M ERIERS, HIIEN 0.7 kW, BN 5 MeV, $BATHIR N 100 Gy/s, WA 2x107% pA.
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#+ 1 7£ 150 C# AL Shell Epon 828 &M ARHER & B R
Table 1 Effect of heat treatment at 150 C on gel fraction of Shell Epon 828 epoxy resin

Radiation dose dosage of initiator gel fraction before gel fraction after increased
/kGy /phr heat treatment/% heat treatment/% extent/%

50 3 79.6 90.5 10.9

150 3 86.5 92.1 5.6

250 3 88.5 91.4 2.9

300 3 89.1 91.7 2.6

HE 1R, iy E, FEREN T, e, RCmEEE L F&E TR ELY
BIBESLIRRE, TR R 2 R R B 15 MO o B RE I $RA5 R A5 (35 B B 1 T 4 LR T
RERN. ERAFEEN, #OEEES, EEEAN RV E, EhENREEE L, Wb
EREME T, XA EHEEEIEARERS. X 150 CHAGERSTESRERY T, L8 E 0
T, RETSHERANARK, T 250 CRBGEHS T, AISRERESIEERAR. HEE
tand SIREMXRME E, 7ERRABELERATH B — AR IR, A e RE RIREA
#5200 C 07, 7£ 250 CHALF IR, KAMEEETRAM SIS LA WNMIRERE, ™=
AT HREIRIEEFSIRAER N, 8T # 5 i R E AL R Y R 38 Bk W 4% i 7
FE, B E IR MEL MR o FAThiE. 250 CHAbEE IS RER MBS HIM ZRENE, RIS
BB FEAR 98 A B B AL F5 A8 X P 2 7 T .
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Fig.1 DMTA curves of Shell Epon 828 systems radiated with 50kGy (a) tané vs temperature,
(b) E’ vs temperature
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Fig.2 DMTA curves of Shell Epon 828 systems radiated with 250kGy

(a) tané vs Temperature, (b) E’ vs temperature
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PIRBE 10, BuUbEE, KRERMBEECREERIE, FEXN TR WBER, £ 250 CHL
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® 2 MAEXMRRAGIEFIHEN EB- 1 FEAREERERS BOEM (EHH ] 50 kGy)
Table 2 Effect of heat treatment on gel fraction of EB- I systems with different initiator dosage

(radiation dose 50 kGy)

Dosage of initiator Gel fraction/%

/phr Untreated Treated at 150 'C Treated at 250 C
1.5 76.6 89.6 96.4

3 83.3 91.5 97.2

4.5 85.1 89.2 93.6

9 85.9 88.5 95.1
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4 SIEFIESEARFN EB- 1 RRNARSEEN XA
Fig.4 Tané as function of temperature for EB- 1 systems (a) 1.5 phr initiator, (b) 3.0 phr
initiator, (c) 4.5 phr initiator, (d) 9.0 phr initiator
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Fig.5 E' as function of temperature for EB- I systems (a) 1.5 phr initiator, (b) 3.0 phr
initiator, (c) 4.5 phr initiator, (d) 9.0 phr initiator
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Table 3 Effect of heat treatment on gel fraction of bisphenol A epoxy resin systems with different
molecular weight
Epoxy resins

radiation dose dosage of initiator

gel fraction /%
/kGy /phr untreated treated at 250 C
EB- 1 50 1.5 76.6 96.4
EB- 1 50 1.5 74.5 86.5
EB-1II 50 1.5 72.5 83.2
1 A0
10 10
(a) (b)
10%
\
oy Untreated
c 10
o / \
- 1 ~ Npmm =l ===
102 S Treated at 250°C
10.3 1 1 1 1 1 1 A
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B 6 MCEATE EB- I{kRA DMTA g4
Fig.6 DMTA curves of EB- II systems before and after heat treatment

(a) tand vs. temperature, (b) E' vs. temperature
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Fig.7 DMTA curves of EB- IIl systems before and after heat treatment
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Table 4 Effect of heat treatment on gel fraction of epoxy resin systems with different polydisper-

sity of molecular weight

Epoxy resins radiation dose initiator dosage gel fraction/%
/kGy /phr untreated treated at 250 C
EB- I 50 1.5 74.5 86.5
EB-Iv 50 1.5 82.1 91.8

BT EB- VARSI A FRAME, SHELDTER T BLREARRGIIRME, &
H tand HIEFEAEEF MIBMILOBBLHEE, FHENRGEYE, EHRNKRRL S
B o FA3hE (F 8), HALERE T EB- I H& (& 6). 7 250 CHULESE, EB- VIRARAEA
AWEERERSAAL, BHALRERS, SEERORSERY, BRSEEY RS THY
# EB- I #£.
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Fig.8 Relationship between tand (a) and E’ (b) and temperature for EB— IV systems before
and after heat treatment at 250 C
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