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Abstract : UV-Curing technology can be classified into two categories for radical curing and
cation curing. It also has mainly focused on surface finishing technology to improve functionality
of various substrates such as plastics and metals. On the other hand, EB technology has dealt
with cross-linking reactions as well as polymerization process to create novel functional
materials. Both technologies have advantages in energy utilizing efficiency and environmental
friendly when compared to conventional thermoset coatings. Consequently, UV cured coatings
also permits a reduction in the CO2 and VOCs emitted in the drying and curing process. This
review mainly shows radical curing technology which is commonly used in UV curing coatings
and also describes the technology trends of cation curing which has been attracted attention
recently.
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Table 1. Reactive Diluent Types for UV-curing Systems[1]

Acrylates Methacrylates Others
Monofunctional acrylates Hydroxypropyl-MA Styrene
Isobornyl acrylate (IBOA) Isobornyl-MA N-Vinyl caprolactam

Trimethylopropane—formal-mono-acrylate
Phenoxyethyl acrylate (POEA)
Difunctional acrylates

Tripropylene glycol diacrylate (TPGDA)
Hexandiol diacrylate (HDDA)
Neopentylglycol diacrylate (NPGDA)
Multifunctional acrylates
Trimethylopropane triacrylate(TMPTA)
(Ethoxylated/propoxylated) TMPTA
Propoxylated glycerole triacrylate
Pentaerythritol triacrylate (PETA)
Pentaerythritol tetraacrylate(PT4A)
Dipentaerythritol penta/hexa acrylate

Dicyclopentenyl-oxy—
ethyl-MA
Hydroxyethyl-MA

N-Vinyl Pyrrolidone
N-Vinyl formamid
Acrylamidomorpholine
Silanes

Vinyl ethers

Divinyletherof Tripropylen
glycol

Divinylether of
cyclohexane-dimethanol
Vinylether capped urethanes

Cationic: Mono-epoxides, Vinylethers, allyl ethers, oxetanes

Table 2. Refractive Index of Various Acrylates

Classification Main componentes be}%ggeacc%;% ér(lgg)é)
Ultra-high
refractive |More than 1.6 Nano size dendritic spherical polymer More than 1.76
index
High
refractive 160 - 1.65 Bromine, Containing Sulfur monomer 1.6005
index
Medium . [Fpoxy Ester 3000A 15578
. (Bisphenol A diglycidyle ether acrylic acid adduct)
refractive 150 - 1.60
index Ester BP-2EMK 15410
(Bisphenol A EO adduct dimethacrylate ) '
Low . . 1.4851
. Acrylate PE3A (Pentaerythritol triacrylate)
refractive | 140 - 1.50 Acrylate B-XA (Isobonyl Jate)
index Rl R A A 1.4750
Ultra-low
refractive | Less than 1.40 . Ester-3F 1.3590
index (Trifluoropropyl methacrylate)

Data ; 1) Manufactured by Kyoeisha Chemical

2) Manufactured by Nissan Chemical Industtries
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