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Fig.1 The molecular structure of organosilicon-modified epoxy monoacrylates

HoAh A WU S G RN R G O B it
RIS E 8%, 6% 4%. 2.5%K1 1.5%) K&
YR TT LB AT o
1.3  [EIRpHIE

KA WL E N R TR A SE LB (OMEMAD . i
A el R AR IS AR A% — 2 LR &
WRATTE D R IOHER ARG A b, e RAMeE L
(B EZLANRIT 2 kW, K 365nm) J[EL S s,

FHAE 120°CH#AJE AL 1h, =iEE 1d ENER.

1.4 RIEFZE

141 BREMRBEKEGMNZ B—EENEL
Ji5, it & AP A H AR HEE 6 h, K5 70°CF
FRARE, PITAS (00T SR DA 46 o B R 45 ] 14 Js
e, —EEMEER NZRK 24 h, $#EFRM
(PIZKFR AR, BN o F ok DA iR 46 o 15 ] e S ) R
TR,

1.42 A5raemR AL 80 mm x10 mm
x 0.45 mm (K4, 7€ BDO-FBOOSTN %Y (f#[H )
iR RIS AL EI e A7 IO IR 2 0y
Hoom B, Wk g7 vk 2 B GB/T16421-1996  Fl

GB/T1040.1-2006, Hifiig* 20 mm/min.

143 BARAILLE oyl g B E R E T
EIRE VIR RE (p)) AIEALIEMXTBZEE (py),
SR JE HE AN A T S AR AR U R

n, = P 7P 100%
Ps

1.4.4 BEACBE#ME ALK FREL(8+2) mg Y [EI 1L E
Fedh, F TGA Q50 & (£ A E R AN %
TR I 2 A R A R IR ESE R 20°C —600°C,
FHEEZ 20°C /min.

2 HER5VHE
21 EHSENREKEEAEE

SIS P T G- AR AR AL R T IR 1 B,
F LT R T AH R R AN B AR R O 51 R
LT, H RO T B S PR IRA SE ER  E
B HUREBE B AT [ AR RE O FEM, - [R] I
PR BRI R IA S Ll (EMAD Sb- R 2% i
Ak AR X EE T

K1 REIOE-AEL R HR

Table 1 The composition of UV-heat curable systems (%)
Ff-f MR Hie 71 i AR
Samples Resin Diluents Curing agent
1 EMA 57 HEA 5 D-1173
2 S-9.5 OMEMA 57 GMA 10 MAA
3 S-8 OMEMA 57 HDDA 15
4 S-6 OMEMA 57 TMPTA- :
5 S-4 OMEMA 57
6 S-2.5 OMEMA 57
7 S-1.5 OMEMA 57
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Table 2 Gel content and water absorption of UV-heat cured films

F i 1 2 3 4 5 6 7
Sample
R /% 97.2 97.2 97.1 96.9 97.3 97.2 97.0
Gel content
IKEZ | % 0.76 0.79 0.81 0.83 0.75 0.76 0.77
Water absorption
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Table 3 Mechanical properties of UV-heat cured films

FEdh 1
Sample

2

3 4 5

WA

Young’s modulus / MPa
LIEATIE

Breaking strength / MPa
WK

Relative elongation / %

993.7 936.9

41.6 37.1

4.8 5.9

925.6 8923 875.1 837.5 805.2

36.3 34.6 31.7 274 255

6.5 6.9 8.2 10.3 14.1
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Table 4 The volume shrinkage of UV-heat cured films

it /%
Sample Pl i

1 1.1198 1.1937 6.19

2 1.1278 1.1995 5.98

3 1.1367 1.2083 5.92

4 1.1350 1.2035 5.69

5 1.1391 1.2057 5.52

6 1.1524 1.2169 5.30

7 1.1896 1.2513 4.93

2n BRI BB, [CIITARSR AT FT T B, RIS

5 TE 7 140 - A ] 1 B8 A R k7R e L
A RIFRI G T, BT -2 1 I ) 2 LR #18
AT 240°C . HAELTT 1 FIECTT 6 19 TGA i Hh
2R 2 Ao, LLEMA BC il iG-S E Ak &R [E 4k
JES o3 fiRit FE A 245.3°C, 78 HAM B B8 A WU BE B S
(1) - A ] 0 5240 s FE A BT 3 m, iy 6 D'
[ A J () 20 REIRLE A 263.7°C, 31 HLBC 77 6 [ AL 7
iR o AR B L T 1 % . X TRk
FIE ML E B Si—O (BERE 452.0 kJ/mol) #; C-H
(f8fE 414.2 kI/mol). C—C (A 347.3 kJ/mol) A
C-0O (#fE 357.7 kI/moD) fEF fase, W ig AL
eSS, R SRR A BT

100
—v— Sample |
% A Sample 6
e 80 V;A
Z A
2 A
8 60 vy
3 4
= 4
2 40 QQA
z “a
20 s
M-
O 1 Il Il Il L L
100 200 300 400 500 600
Temperature / °C
B2 TJ71AMCTs 6 SR AMG-F AL B TGA Wil

Fig.2 TGA of UV-heat cured films of sample 1 and sample 6
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Study on the properties of UV-heat curable resin containing organosilicon

LIU Hongbo'? LIN Feng'? XIAO Wangdong"? ZHANG Wuying' XU Ling'
!(School of Applied Chemistry and Biological Technology, Shenzhen Polytechnic, Shenzhen 518055, China)
enzhen Public Service Technology Platform for Polymer Materials Modification & Processing, Shenzhen 518055, China
?(Shenzh blic S hnol ! / I d & Shenzhen 518055, Ch

ABSTRACT A series of organosilicon modified epoxy monoacrylates (OMEMA) containing both C=C
(UV-curable groups) and epoxy (heat-curable groups) were synthesized, and a number of UV-heat curable systems
were prepared. The influence of the length of the organosilicon segment on the gel content, water absorption, me-
chanical, volume shrinkage and thermal characterizations of UV-heat cured films using modified epoxy
monoacrylates as resins were measured. Compared to the epoxy monoacrylates (EMA), UV-heat curable systems with
the same active diluents, the gel contents of UV-heat cured films of OMEMA systems were about 97% and was simi-
lar to the EMA systems. Its breaking strength decreased. However, the relative elongation UV-heat cured films of
OMEMA systems increased from 4.8% to 14.1%, and volume shrinkage was decreased from 6.19% to 4.93%. The
decomposition temperature of UV-heat cured films was increased.

KEYWORDS UV-curable, Heat-curable, Silicon, Modified, Epoxy monoacrylates
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