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Abstract: The photo-curing behaviors of acrylate monomers capable of urethane thermal reaction were investigated
using time-resolved Fourier transform infrared spectroscopy and photo-differential scanning calorimetry. Faster
photo-reaction and lower conversion of acrylate reactions were observed in the thermal-photo dual curing process
compared to the photo-curing only process. In the case of the acrylate system with long chain oligomers, faster
photo-reaction was also observed in the dual curing process although no difference was found in the degree of con-
version for acrylates between two photo-curing processes.
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Figure 1. Chemical structures of acrylate monomers.
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Figure 2. FTIR spectra of mixtures of acrylate monomers (HEMA:
ICEA 50:50): (a) before curing; (b) photo-curing only; (c) thermal
curing only; (d) thermal curing after photo-curing; (e) photo-curing
after thermal cure.
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Figure 3. Time-resolved FTIR spectra of mixtures of acrylate
monomers (HEMA:ICEA 50:50): (a) photo-curing only; (b) photo-
curing after thermal cure; (c) acrylate conversion rate of HEMA:
ICEA (50:50) as a function of UV exposure time.
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Figure 4. Photo-DSC curves of acrylate monomers and a mixture of
acrylates.
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Figure 5. FTIR spectra of a mixture of acrylate oligomer and mono-
mers (PN-3203:BA:HEMA:ICEA/50:30:10:10): (a) before curing;
(b) photo-curing only; (c¢) thermal curing only; (d) photo-curing
after thermal cure.
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Figure 6. Photo-DSC curves of a mixture of acrylate oligomer and
monomers (PN-3203:BA:HEMA:ICEA/50:30:10:10).
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