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Abstract: In order to study the effect of crepe paper on the curing characteristics of epoxy resin, we analyzed the
curing process of epoxy resin and epoxy impregnated paper system by differential scanning calorimetry (DSC).
The kinetic model parameters of curing reaction were calculated by Flynn-Wall-Ozawa and Malek methods. The
results show that both the curing reaction of epoxy resin and epoxy impregnated paper system conform to the
autocatalytic kinetic model. The hydroxyl group in the crepe paper has a catalytic effect on the curing reaction,
which leads to the decrease of the activation energy of the curing reaction. The restraint of crepe paper leads to the
decrease of the frequency factor and reaction order, so that the curing rate of epoxy impregnated paper system is
slower than that of epoxy resin. At the same temperature, the curing process of epoxy impregnated paper requires
more time.
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Fig.1 Heat flow curves of EP and RIP at

different heating rates
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Tab.1 Characteristic temperature data of EP and
RIP at different heating rates
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Fig.2 Relationship between curing degree and

temperature of EP and RIP at different heating rates
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Tab.2 Active energy of curing kinetic

S,

[ 44, 2 EPiF{LAE/(kI/mol)  RIP{FILAE/(kI/mol)
0.1 76.50 73.28
0.2 76.22 72.88
0.3 75.85 72.69
0.4 75.78 72.71
0.5 75.73 72.63
0.6 75.78 72.39
0.7 75.62 72.06
0.8 75.48 71.74
0.9 74.98 71.75

FEIMHE 75.77 72.46
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Fig.4 Effect of tertiary amine on the epoxy resin

cured by the acid anhydride
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Tab.3 Values of a, a,, and ,” for EP and RIP system

ke B/(K/min) a, Oy a,”
5 0.55 0.35 0.60
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FYIME 0.58 0.15 0.64

dr
PL In((da/df)exp(E/RT)) %} In(a”(1- o)) VE B I %t
M2 EAT 2R PEG, 45 R 9 i .
EH P 9 W0, 400G 4 R4 Mk R AT, i BH 2 S8 0 g

E
]n(daexp(R;))ZlnA-i-nln(a”(l—OC)) (100



IS« PR AR BRI GRS PR U A R AL 1 22 S 1T 31

iz itRl  2021,54(10)
22.84 = EP-5K/min
—_ e EP-10K/min
4 EP-15K/mi
522-2‘ * EP20K/min >
< BHERA
8216
=
&21.0

1% ;. 0.90156 + 0.0273
I . 22.5169 +0.03444

19.81 o Pearson’s r: 0.96771
R?=0.93647
-3.,0 25 -20 -15 -1.0 -05
In(a™'-9)
(a)EP
20.81 = EP-5K/min
E e EP-10K/min
| 4 EP-15K/min
5‘ 20.0 v EP-20K/m;n
) StEE
& 19.2
g
o 1841 .,
E R+ 1.25009 + 0.04469
=17.6 F #PE . 21.36878 £0.05874
=l ° . Pearson’s r: 0.95583
v R?=0.9136
16.8+—— T T T r .
-30 25 -20 -15 -1.0 -05
In(o7-)
(b)RIP

&9 In((da/dfexp(E/RT)IT In(a"(1-a)BI L ET &
Fig.9 Linear regression graph of
In((da/dt)exp(E,/RT)) to In(a’(1-a))

FNIR SR BT AR 2R 10 ] 4 o 7 A 2 B AL 3D )
SRR LA IR R N R4S 0 R Ind , FEAR 4
p=m/n I m FE , RVA] 453 5 40 [ A 3) /) %% SB
(mn)f RIS 4.

T AN ER G 5 IR BUAE A [F) THiR 3 5
N mn Al 1nd (118

F4 MEMBEMITEZREMAEREI mon T Ind FOEIE
Tab.4 Values of m, n, and In4 for EP and RIP system

P B/(K/min) m n In4
5 0.48 0.90 22.72
10 0.61 0.93 22.56
EP 15 0.52 0.92 22.63
20 0.50 0.93 22.55
“FEIMHE 0.53 0.92 22.61
5 0.23 1.30 21.67
10 0.20 1.24 21.05
RIP 15 0.22 1.26 21.29
20 0.26 1.32 21.34
FHIE 0.23 1.28 21.36
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