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Abstract: In this study, Ultraviolet (UV) curable urethane acrylates for ink binder was prepared by reaction
of IPDI, polyether polyol and HEA. The UV curing behavior of compositions with HEA/PETA ratio on UV
irradiation time was investigated by FT-IR spectrophotometer, probe tack tester and Photo-DSC. Conversion
% and gel content were increased with increasing UV irradiation time, but probe tack was decreased. Storage
modulus, tensile strength and decomposition temperature were increased as PETA content increased. In case
of HEA/PETA ratio was 30/70, adhesion property of UV-cured composition on PMMA sheet was excellent.
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Table 1. Urethane Acrylate Compositions

Reactive diluent

Sample
HEA PETA
UA 0 0
UA-PO 100 0
UA-P30 70 30
UA-P50 50 50
UA-P70 30 70
UA-P100 0 100
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Figure 1. Preparation process of polyurethane acrylate oligomer.
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Figure 2. FT-IR spectrum of urethane acrylate (IPDI/polyol/
HEA).
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Figure 3. FT-IR spectra of UA-P100 at different UV irradi-
ation time (0, 10, 30, 60 s).

Table 2. Decomposition Temperature (Weight Residue :
and Cross-cut Test Results of UV-cured Compositions

95%)

Sample _ Tq .(°C) # of Remaining squares
(weight residue : 95%) (ea)
UA 300 45
UA-PO 300 40
UA-P30 315 85
UA-P50 325 80
UA-P70 327 100
UA-P100 328 0
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Table 3. UV-curing Behaviors of Urethane Acrylate According to HEA/PETA Ratio

Sample Induction time (s) Peak maximum (min) Conversion (%) Heat flow (J/g)
UA 0.05 0.53 96.4 57
UA-PO 0.03 0.52 99.9 371
UA-P30 0.04 0.52 99.8 353
UA-P50 0.03 0.52 98.7 311
UA-P70 0.04 0.52 98.1 272
UA-P100 0.04 0.52 97.7 243
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