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Abstract: UV curable coatings for automotive interior plastic parts are composed of acrylate monomer and urethane
acrylate oligomer. In this study, the real-time UV curing behavior and the mechanical properties of the coating surfaces
were scrutinized by adding additives such as photoinitiator, UV stabilizer including UV absorber and HALS, and matting
agent to UV curable coatings. The curing behavior of UV curable coatings was interpreted based on the changes in sur-
face properties, depending on the applicable actual curing conditions. The curing behavior was checked by a rigid-body
pendulum tester and FTIR. The mechanical properties of coatings, such as hardness and scratch resistance, were measured
via nano-indentation and nano-scratch testers. The optimum curing conditions were selected using measurement tools and
the role of the additives for establishing the correlation between the curing dynamics of coatings for interior plastic parts
and properties of cured films was systematically elucidated.

Keywords: automotive interior plastic parts, UV curable coatings, real-time curing behavior, nano-indentation, nano-
scratch test.
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Table 1. Information of Resin and Solvent in Basic UV
Curable Coating
UV curable coatings wt%
Urethane acrylate oligomer 25
(4 urethane/2 acryl groups)
Resin Acrylate monomer (3~4 acryl groups) 20
Acrylate monomer (2 acryl groups) 5
Solvent Ester type 50
Total 100
Table 2. Information of Various Additives
Additive Manufacturer Grade
Photoinitiator (PI) BASF, Germany Irgacure 184
UVA BASF, Germany Tinuvin 400
HALS BASF, Germany Tinuvin 292

Matting agent (MA) EVONIK, Germany ACEMATT OK 607
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Figure 1. Chemical structures of (a) UV curable resins; (b) PI; (c)
UVA; (d) HALS.
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Table 3. Process Conditions for UV Curable Coatings with Various Additives

UV stabilizer

Total UV dose PI Wt% MA . .
Sample name (mJ/em?) (Wi%) (Wt%) (Wi%) Curing conditions
UVA HALS
TUD-1000 1000 0
TUD-1500 1500 1.5 0
TUD-2000 2000 0 0
PI-0.5 0.5
PI-1.5 1.5
0 0 ,
PI-2.5 2.5 UV intensity: 110 mW/cm®
IR temperature:
PI-3.5 35 60 °C x 4 min
UVS-1.3 2000 0.8 0.5 Coating thickness: 20 pm
UVS-3.9 2.4 1.5 0
UVvS-6.5 4.0 25
35
MA-1 1
MA-5 0 5
MA-9 9
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Figure 6. Effect of the amount of photoinitiator on (a) real-time period changes in RPT; (b) C=C (1630 cm™) peak shifts in FTIR; (c) inden-
tation penetration depth profiles in NHT; (d) scratch penetration depth profiles in NST for UV curable coatings.
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Figure 7. Effect of the amount of UV stabilizer on (a) real-time period changes in RPT; (b) C=C (1630 cm™) peak shifts in FTIR; (c) inden-
tation penetration depth profiles in NHT; (d) scratch penetration depth profiles in NST for UV curable coatings.
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