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Abstract

UV-curable resin has the properties of quick-drying, high productivity at low
temperature, energy saving, space saving, solventless, non-polluting and low-stinking, and
thus, UV-curing system has been widely used in the fields of printing inks, adhesives,
paints and coating agents.

This study has been executed to develop a new functionnal material by the
polymerization induced phase separation. The results obtained were as follows.

As for the curing properties of the monomer/prepolymer/alkyd resin blends, it was
found out that there was a peak by the polymerization induced phase separation when
measuring the changes of viscosity and elasticity. It was also found out that such
polymerization phase separation occurred in case that the alkyd resin contents were
20wt% and 30wt and not found at the contents of 40wt%. Therefore, it would be
desirable to maintain the contents of alkyd resin at less than 30wt% in order to use the

polymerization induced phase separation.
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Fig. 1. Decomposition of stress and shear rate.
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Fig. 2. Time dependence of dynamic viscoelasticity on UV-curing
for polydimethylsiloxanes(a,b,c,d,e:exposure times).
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Fig. 3. Frequency dependence of dynamic viscoelasticity on UV-curing
for polydimethylsiloxanes(a, b, ¢, d, e : exposure times).
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Fig. 4. Chemical structure of monomers, prepolymer, photoinitiator and alkyd resin.
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Table 1. Blend systems of monomer/prepolymer/alkyd resin

No TMPTA PEGDA EB-600 Ratio Alkyd resin Cobalt Photoinitiator
1 25.0 25.0 50.0 . 0.0 0.0 30
2 30.0 30.0 40.0 . 0.0 0.0 30
3 35.0 35.0 30.0 . 0.0 0.0 30
4 0.0 0.0 0.0 0/10 100.0 25 0.0
5 0.0 0.0 0.0 0/10 100.0 100 0.0
6 0.0 60.0 0.0 6/4 40.0 0.0 30
7 0.0 60.0 0.0 6/4 40.0 25 30
8 0.0 80.0 00 8/2 20.0 25 30
9 225 225 450 9/1 10.0 25 30
10 20.0 20.0 40.0 8/2 20.0 25 30
11 175 175 35.0 7/3 300 25 30
12 15.0 15.0 30.0 6/4 40.0 25 30

=2 Aty ZAo| A}238 RheoStress RS150(Haak, Germany)< olojdlo] & & ARg-3le v}
g A sng njAad E2ag 4 sbseie] gstn A $YHE HE VM A3, 31
23%5(1,0009/18 ) 713 Y& R SFclth. ¥ APME ARl A F4d W
Raze gz 2] YA A2 Ze E23(1H2)E FoM AR 53 el &
Aol AHE UVRAF AXE 200W ZAE(Xenon) FLHFZ(AN BN} FL] A 10m ¢ =
UVAEE 2000W/ct at 365nm)E AH&stdth 53 d&4 3 & Fig. 59 Yt
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Fig. 5. Schematic diagram of apparatus for measurements of viscoelasticity.
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Fig. 6. Dependence of dynamic viscocity on exposure time at monomer/prepolymer blends.
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Fig. 7. Behavior of dynamic viscocity for pure alkyd resin.
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Fig. 8. Dependence of dynamic viscocity on exposure
time at various monomer/alkyd resin blends.
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Fig. 9. Dependence of dynamic viscocity on exposure time at acrylate/alkyd resin blends.
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Fig. 10. Dependence of dynamic elasticity on exposure time at acrylate/alkyd(8/2) resin blends.
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Fig. 11. Reaction mechanism of monomer/prepolymer/alkyd resin blends.
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