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UV Curing Kinetics and Performance of Organic Silicon Modified Epoxy Resin
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ABSTRACT: Objective To study curing behaviors and properties of UV cured organic silicone modified epoxy resin.
Methods The effects of amount of photo/thermal initiator, organic silicon on UV curing process of cycloaliphatic epoxy
acrylate were studied by dielectric analysis (DEA). The property of organic silicon modified epoxy resin was analyzed by
TG, DSC and microhardness tester. Results Photo/thermal initiator had the effect of cooperative complementary on curing
effect. Increasing the amount of photo/thermal initiator could shortened the initiation time, speeded up the curing rate and
improved the efficiency of curing. Compared with pure epoxy resin, curing efficiency and initial decomposition tempera-
ture of silicon modified epoxy resin decreased while decomposition rate decreased in high temperature and the char yield
was also improved at 500°C. With the addition of 10% organic silicon content, cured films showed good resistance and the
Vickers hardness of the resin could reach 37.15HV. Conclusion UV light can effectively cure the modified epoxy resin.
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x1 MENEEMEE

RIS AN B (cp)  FAEMH/(mol 100 g 1)

CEP HRERREN 400~750 0.45~0.53
Wik T

ES GBI  115~300 0.03~0.08
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Gel content/%

Sample WCEP/% WES/% Wgzo/% WT/%

5 min 8 min 15 min

EP-0-1-0 100 0 1 0 6.4 23.1 395
EP-0-2-0 100 0 2 0 10.0 357 49.2
EP-0-3-0 100 0 3 0 199 485 654
EP-0-4-0 100 0 4 0 336 614 76.0
EP-0-2-1 100 0 2 1 141 482 719
EP-0-2-2 100 0 2 2 171 554 943
EP-0-2-3 100 0 2 3 224 655 985
EP-0-2-4 100 0 2 4 326 678 100
EP-10-2-2 90 10 2 2 158 727 926
EP-20-2-2 80 20 2 2 124 63.7 857
EP-30-2-2 70 30 2 2 6.7 47.1 743
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Y Z MR BS WAL S — 7 2.3 o]
H, BEYEACHERRE ES & w8 inmiz i T, A
[vi) 5 F sF ) T [ AR B T o 4 [T Ak ) [ AL R B
W, BB SN 30%KY ES 5, A HUEERE 53 4A
PEREAI A MEAR 22, EALRCRAR 22 . DI 15 min #4fF
BACFREE R 74.3%, AR A [F AR B A5 1 114 Tif
PERE T REIIE . BRI, A 10%ES iYL
B A AR B T B /N, SR LA ES/CEP W g
KB AF A 2, KA F Z IR L 2R a2 PR A T
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10 30

Sample t,/C ta.10%/ C Char yield at 500 C/%
S6 2433 352.6 11.0
S9 239.6 3434 18.4
S10 230.7 327.3 15.1
S11 215.6 294.5 13.4
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INYFo TTLAEW, SR B 20 ES & Y
IR TRE EFER, Siig] AGE R IR ES

AR T4 = A i e T e 3 S AGE B LA
A HLEER i [ 10 4 v R 5 e R A 4 v 25 R — 30y .
ST AT REA LA RS . — 5l T ES LR
fi 5 5 E A VB Y Si—O0—Si A1 Si—O0—C
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