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Abstracts: When two or more types of acrylate monomers with a comonomer are cured, the change in the cross-linking
structure of the chain according to the relative reactivity ratio of the monomers was predicted, and the mechanical prop-
erties of the cured film were described. In the oligomer/diluent/coagulant mixture, the mechanical properties of the film
cured by replacing only butyl acrylate with butyl methacrylate showed that the ultimate strength increased by more than
5 times and the modulus by 200 times. The phenomenon that the strength of the film was significantly improved by
simply changing the structure of the diluent, which is an additive that does not directly affect the mechanical properties
of the film, from acrylate to methacrylate, is a result of curing kinetics of the acrylic reaction and the cross-linking structure
of the chains affected by it.
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Figure 1. FTIR spectra of acrylate monomers: butyl acrylate (BA);
deuterated butyl acrylate (D;-BA); butyl methacrylate (BMA).
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Figure 2. Time dependence of acrylate reactions for the mixture of
BMA and IBOA obtained from the FTIR experiment: (a) BMA:
IBOA (95:5); (b) BMA:IBOA (5:95).

Table 1. Reactivity Ratio of Various Acrylate and Methacrylate
Pairs for Photo-curable Monomers and Oligomers

Formulation r=kn/kn 7= kylky,
BA : IBOA 1.22 0.85
BA : IBOMA 0.43 1.93
BMA : IBOA 3.73 0.61
PN3203 : BA 1.13 0.99
PN3203 : BMA 0.66 1.30
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Figure 3. Jaacks plots obtained from the time-conversion plots in
Figure 2 for the mixture of BMA and IBOA.
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Figure 4. Copolymerization composition drift with reaction con-
version for mixtures of acrylate additives: (a) BA/IBOA; (b) BA/
IBOMA; (c) BMA/IBOA.
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Figure 5. Stress-strain curves of cured urethane acrylate oligomer
PN3203 with acrylate diluents: (a) PN3203/BA; (b) PN3203/BMA.
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Figure 6. Stress-strain curves of cured urethane acrylate oligomer
PN3203 with various acrylate additives.
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Figure 7. Schematic drawings of cured acrylate chain mixtures of
diacrylate oligomers and additives: (a) PN3203/BA/IBOA network;
(b) PN3203/BMA/IBOA network with IBOA cluster.
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