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Fig.1 The molecular structure of polyurethane-modified epoxy monoacrylates
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Fig.2 FTIR spectra of curing process. a, before cured; b, UV
cured; ¢, UV-heat cured
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Table 1 The composition of UV-heat curable systems

FCHERL R A AR, fExs ik, HARRI4L
K1 Prse BOHIEr TRz A AR R 70 R4 756 — #4
WiAe, SRR R oK) A b

(%, mass fraction)

Samples PMEMA  EMA HEA MBGA DPGDA TMPTA 1173 BDMA MAA
1 - 66 5 5 15 5 2 2 -

2 66 - 5 5 15 5 2 2

3 66 - - 10 15 5 2 2

4 66 - 5 20 5 2 2

5 66 - 10 5 15 2 2 -

6 63 - 5 5 15 5 2 - 5

WA B ) P R 25 R AR 2, WAA G
5 R FURARE AT R R AR A IR B
AT DL e B FR RN K 2R SR AE . A &6 S T LA
Fib: QUSRS R R, A IR R R
R, WECTT 1. 2 A3, HOWEE S E A ZEA K,
AN A H IR S B R A 88% LA L. LTy 4
A5 Ak TORUE BE AR RE ) DPGDA 88— F ]
FikesR TMPTA (I &, XA o, E
SR G B EER A %, 43000k 83.5%F1 85.3%.
i 77 6 [ WU S5 BE ST 1. 2 ARRL, (HE Hoh &g
BEZSEAIE MAA, HAE A hEOGFE L N
HERASE5RE, BT /5l P R R 2%
ghfy B, oA AR S iR Hick, W 6 H
JE AR PR R R B LR IC T 1 2 % &N T 5
A R 3 — AR A% AL B R A ZE AN K,
HAE 97% AT, 1K T84 A B L5 | R U (1)
THRS, MEEHREHT, FEEEFIRES | R IA
AMTFHERS, AAMEERUE TIX 5, X[k
PR AT G S, AR R, TRy
B RZ BAT 2 A 2 AL RER, kR
NS 5N, B AR 2 7 M 2% 45

Fegrpr, WA T 2 [ RS AR S AR vt o TR ZK 3 )
AR ARG A S, SR A, B ] AL ARSIk
R, AR R, KT S I
UNEEEA PV N

2.3 SRS EARIERERI ST

[i] 4 3ok R 5 LA PR A TR FEE T 3 i (] 4
(1) 32 PERE, 3 2 IR 4E SR 2 7R L PMEMA A
REMI S5 76 B el e, R AR QU IR A TG
Mk, FAFERERAE, DR E AR A AR B AR
FA0R T LUK, (HFE AR IR, iR
PeR. By 3mSR B R ek, H
WA KR ARk, A F 18.7%. e —HIRZRIE LS,
T I A M TR IR R A TR A R B K R4 =y
LWL B 0 A, ik R R ) R B,
4 IR R, HWRREIAE] 35.1 MPa, W
FMPREIE 7.0%. HFEIFREFIAREG T, BT 2
(W25 LU L T 1 IO 24 5 A N %, (LR
KR BRIRE e, X TRy 2 Sl
(1) PMEMA #4 Jlg 73§~ 25 6 th 5 | N T 2P SR e e B
g g,

Table 2 Properties of UV-cured and UV-heat cured films

Gel content Water absorption/  Young’s modulus/ Breaking strength/  Relative elonga-
/% % MPa MPa tion/ %

1 UV cured 88.3 2.13 682.7 19.5 6.0

1 UV-heat cured 97.6 0.73 1053.5 46.8 4.9

2 UV-cured 88.5 2.25 583.2 16.2 9.6

2 UV-heat cured 97.5 0.75 887.6 30.3 8.0

3 UV cured 838.2 221 577.8 15.9 9.7

3 UV-heat cured 97.6 0.76 915.3 335 7.3

4 UV cured 83.5 2.74 548.9 153 18.7

4 UV-heat cured 96.8 0.81 937.5 35.1 7.0

5 UV cured 85.3 2.58 5234 14.6 16.2

5 UV-heat cured 97.2 0.72 834.1 26.2 84

6 UV cured 85.9 2.51 580.6 16.0 9.7

6 UV-heat cured 97.3 0.75 872.7 29.4 8.3
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Fig.3 TGA of UV cured and UV-heat cured film of 2 compo-
sition

Table 3 Thermal decomposition data of cured films

First decomposition temp./C

Temp. of the most decomposition rate /C

1 UV cured 223 462
1 UV-heat cured 255 467
2 UV-cured 216 459
2 UV-heat cured 248 461
3 UV cured 210 448
3 UV-heat cured 257 463
4 UV cured 193 435
4 UV-heat cured 242 454
5 UV cured 202 445
5 UV-heat cured 237 451
6 UV cured 198 453
6 UV-heat cured 243 457
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Properties of UV-heat cured films of polyurethane-modified

epoxy monoacrylates
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ABSTRACT

A new type of polyurethane-modified epoxy monoacrylates (PMEMA) was synthesized. The resins

contained both UV-curable groups (C=C) and heat-curable groups (epoxy). Different UV-curable liquid compositions

were developed with different kinds of active diluents. The change of absorption peaks of double bond and epoxy

group were identified by FTIR spectra during UV-heat curing process. The gel content, water absorption, mechanical

and thermal characteritics of the UV cured films and UV-heat cured films were investigated. The gel contents of UV

cured films were lower than 89%, and the gel contents of UV-heat cured films were about 97%. Compared to the ep-

oxy monoacrylates (EMA) systems with same active diluents, the breaking strength of UV-heat cured films of

PMEMA system decreased, but its relative elongation increased from 4.9% to 8.0%. The first decomposition tem-

perature of UV-heat cured films was over 230°C.

KEYWORDS UV-curable, Heat-curable, Polyurethane, Modification, Epoxy monoacrylates

CLC TQ317.3, TQ050.4,0631.2



