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A Non—Halogen Flame—Retardant Latent Epoxy Resin System Curing at

Medium Temperature

NAN Xun JIANG Wenge ZHOU Yu LING Hui
(Aerospace Research Institute of Material & Processing Teachnology , Beijing 100076

Abstract A new kind of epoxy resin used in prepreg was preprared by taking dicyandiamide as the curing
agent, UR500 as the accelerator and M as the flame retardant. The room temperature storage of the resin was more
than 30 days and the resin exhibited excellent mechanical properties. The tensile, flexural and impact strength are
66.5 MPa, 133 MPa and 10. 7 kJ/m*>. V-0 level is reached during the UL-94 vertical combustion and the limiting
oxygen index (LOI) is 33. 6%. The results reveal that the resin exhibits self-extinguish properties away from the fire
due to the more dense carbon layer after burning by scanning electron microscope and thermogravimetric analysis.
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Tab.1 Resin systems of different formula %
WSS AR DICY UR500 FELAA 3% M
1# 100 6 1 0
2# 100 6 1.5 0
3# 100 6 2 0
4# 100 6 3 0
5% 100 6 1.5(UR300) 0
6* 100 6 1.5 0
7* 100 6 1.5 15
8# 100 6 1.5 20
9% 100 6 1.5 25
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Fig. 1  Gel time of resin systems with different accelerators
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Fig. 2 Curing degree change diagram of resin system stored for
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Tab.2 Thermal parameters of DSC at different heating rates

B/C+min”! T/C T/C T/C AH/J-g!
5 116 157 219 261
10 121 169 232 262
15 126 176 246 278
20 134 178 252 315
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Tab.3 Mechanical properties of resins

[0S A S VA i W T3 L i 1 S L Y
M5 BE/MPa  H/GPa  fI%/% JE/MPa #/GPa  /kJ-m™
6" 78.4 2.96 4.11 130 3.09 324
7 71.9 3.50 2.64 126 3.79 23.7
8" 66.5 3.69 2.11 133 4.11 10.7
oi 62.1 3.87 1.81 128 4.60 7.12
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Tab.4 LOI and UL-94 vertical burning test results of
resin systems
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Fig. 5 Microscopic morphology of pure resin system after burning
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Fig. 6 Microscopic morphology of flame retardant system after

burning
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Fig. 7 TG curves of resin system
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Tab.5 Thermal weight loss parameter of the resin system

REERS Ty /C T /C Ty/C R, J%-min” T, /C Y/%

6* 345 361 412 11.6 424 9.97
7t 310 322 361 13.4 341 23.4
8 306 317 361 13.9 334 245
9* 299 312 362 13.1 330 26.6
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