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Effect of long afterglow powder content and dispersion on performances of epoxy resin
SONG Weike',LIU Bin', WANG Yueyi’
(1. Gansu Henghe Traffic Engineering Technology development Co., Ltd., Lanzhou 730070, China;
2. School of Aeronautics and Astronautics, Sichuan University, Chengdu 610065, China)

Abstract : The energy storage self-luminous coating prepared by dispersing the long afterglow powder (LAP) in the resin
coating has a broad application prospect in the field of security marking. The dispersion of the LAP in the resin has an important
influence on the performances of coating materials. Epoxy resin (EP) was used as the substrate, and different contents of LAP were
added into EP substrate by ball milling for blending to prepare EP/LAP self-luminous composite. The effects of different LAP
contents and ball milling technology on the structure, luminescence, friction and mechanical properties of the composite were
studied. The fracture morphology and interactions between components of EP/LAP composites were observed and analyzed by scan-
ning electron microscope and Fourier infrared spectrometer. The results show that the dispersion of LAP in EP is effectively
improved by ball milling, and the luminous uniformity, thermal stability , mechanical properties of the composite are improved, the
frictional coefficient is decreased. LAP has no effect on the chemical curing reaction process of EP, there is no chemical reaction
between LAP and EP, and EP/LAP composite can be cured effectively. Excessive LAP content has adverse effects on the mechani-
cal properties and friction properties of the composite. When the addition amount of LAP is 5 phr, the composite has the best
comprehensive performances. The friction coefficient of EP/LAP composite is reduced to 0.12, the tensile strength is increased to
28.88 MPa, and the luminous uniformity is effectively improved. In addition, the EP/LAP luminescent composite shows good lumi-
nescent effect.

Keywords : epoxy resin ; long afterglow powder ; ball milling ; self-luminous ; mechanical property ; frictional property
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Tab.1 Formulation of EP composites

LAP/ Curin, Accelerant/ Ball-
Samples  EP/phr phr agent/pghr phr milling
1 100 0 89 1 No
2 95 5 84.55 0.95 No
3° 95 5 84.55 0.95 Yes
4 90 10 80.10 0.90 Yes
5" 30 20 71.20 0.80 Yes
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Fig. 1 FTIR spectrum of LAP,EP and EP/LAP composite
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Tab.2 TG analysis data of different samples

Samples T,,/°C T,../°C Ry /%0
1" 271.57 417.23 7.29
2* 242.75 416.56 1.08
3" 356.73 417.51 7.65
4 364.34 416.47 13.80
5* 339.39 406.59 19.56
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Fig. 3 Friction coefficients of different samples
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