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Abstract: In this study, we synthesized UV-curable urethane acrylates with different contents of BA, reactive
diluent and characterized their physical properties such as thermal, mechanical properties, adhesive strength and
flexibility resistance. From a result of DSC, Tg of polyol and acrylate resin were separated as the BA content
increased more than 40%. Also, tensile strength, elongation and adhesive strength decreased with increasing the
BA content. The UV-curable urethane acrylate with 40% BA has shown good flexibility resistance compared
to other resin due to poor hardness and Tm of acrylate resin
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Table 1. Composition of urethane-acrylate with HEMA content.

(unit: g)
Materials UAR-H1 UAR-H2 UAR-H3
AA/BD 2000 275 275 275
IPDI 42.19 42.19 42.19
1,4-BD 1.17 1.17 1.17
2-HEMA 3.30 4.81 6.51
DBA 6.88 5.38 3.70
BA 140 140 140
MEK 90 90 90
Hard segment 16.3 16.3 16.3
UV curing site 1.0% 1.5% 2.0%
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AAIglol AHESHATE A= =85 218 methyl ethyl
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Junsei Chemical)S AF&3tich HE-S d—é%é‘i%
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Table 2. Composition of urethane-acrylate with BA content.

(unit: g)
Materials UAR-B1 UAR-B2 UAR-B3
AA/BD 2000 275 275 275
IPDI 42.19 42.19 42.19
1,4-BD 1.17 1.17 1.17
2-HEMA 4.81 4.81 4.81
DBA 5.38 5.38 5.38
BA 140 220 328
MEK 90 90 90
Hard segment 16.3 16.3 16.3
UAR:BA ratio 70:30 60:40 50:50
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HAE B edee) A1 S4L BAsY] fatol
A AFFEAF @A (Differential scanning  cal-orimeter,
DSC Q 25, TA Instruments)E ¢85}t A RE &F
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bending modeE AFE3FH ST frequencyr= 1Hz,
amplitude= 20mo|th. 2 &% ML= -100~150T,
heating rate= 5C/mino]t}.
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Table 3. Mechanical property of urethane-acrylate with HEMA content.

. L. Weight Mechanical property Adhesion
UV curing Viscosity
Sample ite (cPs) Loss Hardness  Tensile strength  Elongation strength
(%) (Asker A) (kgf/em?) (%) (kgf/cm)
UAR-H1 1.0% 8500 48 46 72 275 1.2
UAR-H2 1.5% 8700 36 54 100 267 2.4
UAR-H3 2.0% 9000 26 60 124 184 0.7
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Figure 1. IR spectrum of polyurethane-acrylate before
and after UV irradiation.
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Figure 2. IR spectrum of polyurethane eluted by

acetone.
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Figure 3. DSC thermogram of polyurethane-acrylate

with BA content.
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Table 4. Mechanical property of urethane-acrylate with BA
content.

Mechanical property

BA  Viscosity Tensile
Sample ess Elongation
content (cPs) Asker A strength %
(Asker A) (kef/em?) (%)
UAR-B1  30% 8800 54 100 267
UAR-B2  40% 7400 51 73 251
UAR-B3  50% 6200 47 37 176
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Figure 4. Storage modulus of polyurethane-acrylate
with BA content.
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Figure 5. S-S curve of polyurethane-acrylate with BA
content.
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Figure 6. Adhesion strength of polyurethane-acrylate
with BA content.
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Table 5. Flexibility resistance of urethane-acrylate with BA content.

Sample UAR-B1

UAR-B2 UAR-B3

Flexibility resistance
(80,000 counts)

Result Crack

No crack Crack
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