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Curing dynamics analysis and properties of acycloaliphatic modified
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Abstract: Acycloaliphatic( CDR —0122) epoxy resin has good heat-resistance, but it is characterized by being brittle. CDR - 0122 modified
with different mass fraction of epoxy (E —51) were studied. First, DSC analysis was carried out to determine the activation energy, reaction order
and the best curing procedure of the modified resin. Then mechanical property and heat-resistance property of the cured modified resin were tested.
The results showed that, compared with the unmodified CDR - 0122, the activation energy of the modified resin system decreased slightly, and its

tensile strength and flexural strength increased by 52.38% and 54.77% , respectively, but the glass transition temperature decreased slightly.

Considering all aspects of performance, the system of CDR —0122 modified with 30 wt% E —51 is the best one.
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Fig.3 The relationship between ln(ﬁ/Ti) and 1/T, of

modified resin system with different mass fraction of E —51
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Tab.2  Activation energy (E,) of unmodified resin system

My M

E,/kJ + mol™' 60. 376 45.652
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Tab.3  Activation energy (E,) of modified resin system

mg_s,/
10/100 20/100 307100 40100 50/100
M pR -0122
E/
59.809 54.997 60.108 53.484 53.925
kJ + mol ™'
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Tab.4 Reaction order (n) of unmodified resin system

My M2
n 0. 903

0. 853
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Tab.5 Reaction order (n) of modified resin system

mg_s,/
107100 20/100 30/100 40100 50/100
MpR -0122
n 0. 905 0. 874 0. 894 0.868 0.868
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Tab.6 Solidify system of unmodified

and modified resin system

my_s;/
Solidify system
Mepr -0122
79.27°C +103.80C +121.66°C
0/100
+143.61°C +169.94°C +207.94°C

107100 126.84°C +180.65°C +219.91C
20/100 123.24°C +180.01°C +220.08°C
30/100 120°C +177.13°C +221.36°C
40/100 115.2°C +169.9°C +212.6°C
50/100 118.65°C +176.82°C +220.41°C
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Tab.7 Influences of the mass fraction of E —51 on the properties of CDR —0122 epoxy resin

Bending Bending

Tensile Tensile

My _ s/ Mepp T /C
Foar e strength/MPa modulus/GPa strength/MPa modulus/GPa ¢
0/100 77.23 4.16 36.77 3.39 253.90
10/100 110.98 3.28 38.91 3.21 251.89
20/100 99.12 3.69 52.11 3.14 248.38
307100 117.68 3.41 56.91 3.11 246.98
40/100 113.27 2.90 46.83 2.98 234.74
50/100 114.83 3.53 46. 14 3.02 197.08
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Fig.6  Stress-strain curves of resin casts
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