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Dynamic Behavior on the UV Curing Film

Jae-Ho Noh - Sung-Bin Kim - Se-Mo Son
Dept. of Graphic Arts Engineering, Pusan National
University of Technology

Abstract

For the vehicle of UV ink formulated with prepolymer, reactive diluent and
photoinitiator, we measured viscoelasticity of films cured by UV irradiation,
investigated dynamic characteristics and structural changes. As a results, it was
found that equilibrium modulus and glass transition temperature are ascended, and
relaxation modulus master curves are shifted toward the long time region on the
curves by increasingly exposure time. And then, it was found that flexibility tends
to superiority but resistance solvent tends to inferiority by an increasing
concentration of prepolymer in the vehicle.
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Bisphenol A diacrylate, modified BO
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Reactive diluent
Tri-methylol-propane-tri-acrylate (TMPTA)
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table.]l Sample Formulation

Sample name  Prepolymer(g)  Monomer(g) Photoinitiator(%)

L - 55 50 50 3
M - 64 60 40 3
H- 73 70 30 3
2

OO ‘

1
AC
3 9 o
100V

——= 4

I s

6
l 7 el TN Nz gas
29 Ue 8
1 Light source chamber 2 Blower 3 Mercury lamp

4. Light filter 5 Shutter 6 Pyrex glass
7. Sample 8 Sample chamber 9 Power source

Fig.l1 UV irradiation apparatus
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8 Amplifier 9 Temp. control unit 10 Recorder

Fig.2 Diagram for stress relaxation and tensile measurement.
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Fig. 3 Exposure time dependence of gel fraction
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Fig. 4 Stress - Strain curves of L-55 films at various
exposure time. Numbers on the curves refer to
the exposure time in second.
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Fig.5 Stress - Strain curves of M~64 films at various exposure time.
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Fig.6 Stress - Strain curves of H-73 films at various exposure time.
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Fig.7-a Relaxation modulus of M-64 (5sec) at various temperature.
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Fig.7-b Master curve of M-64 (5sec) films.
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Fig.8 Master curves of M-64 films at various exposure time.
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Fig.9 Master curves of H-73 films.
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