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ABSTRACT : In this study, photo-cuarable urethane methacrylate oligomers were synthesized from
polyether type polyol (PP series, GP series), isocyanate (2,4-toluene diisocyanate) and hydroxy acrylate
(hydroxypropyl methacrylate). We measured basic property including color, viscosity and refractive index of
resulting urethane methacrylate. Also we measured tensile strength, elongation, and Young’s modulus after
photo curing. Photo curing speed was investigated using photo-DSC (TA instrument). In the case of similar
polyol structure, as the molecular weight of polyol is increased, tensile strength, Young’s modulus, curing
rate were decreased, but elongation was increased. As the number of functionality of urethane methacrylate
oligomer is increased, tensile strength, Young's modulus, curing rate were increased, but elongation was
decreased.
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Fig. 1. Urethane acrylate oligomer synthesis procedure.
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Fig. 2. Typical photo-DSC thermogram of photo
initiated reaction[3].
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Fig. 3. Typical shapes of kinetic curves for a
dimethacrylate polymerization[9].
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Table 1. Chemical composition of urethane methacrylate
oligomer

Isocya | Hydroxy | Color | Viscosity | Refractive

Sample | Polyol nate | acrylate | (APHA) | (cps, 40T) |index (25TC)

UMGT-1000 | GP 1000 30 54,000" 1.5054
UMGT-3000 | GP 3000 30 26,100 14777
UMGT-4000 | GP 4000 30 18,200 14717
2,4-TDI
UMPT-1000 | PP 1000 30 34,000 14915
UMPT-2000 | PP 2000 arMa | 8,300 14758
UMPT-3000 | PP 3000 60 5,800 1.4686
UMGI-1000 | GP 1000 30 43,900" 1.4804
UMGI-3000 | GP 3000 | 1oy 30 22,500 1.4660
UMPI-1000 | PP 1000 30 26,800 14727
UMPI-2000 | PP 2000 30 7400 14645

Y viscosity at 60C
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