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Abstract: This work deals with the effects of different oligomers, monomers, photoinitiators, and steel plates on
the variation of gloss for UV coated steel plates at 20° and 60° (ASTM D523). The gloss value was more sig-
nificantly varied with 20° angle as compared with 60°. No substantial change in gloss was observed for the type
of single oligomer; however, the gloss varied with the mixing ratios of oligomers, type and mixing ratio of mon-
omers, type and concentration of photoinitiator, and type of steel plate. The maximum gloss value was observed
when the mixing ratio of polyurethane acrylate (UA) to epoxy acrylate (EA) was 70 : 30, the mixing ratio of
trimethylolpropantriacrylate (TMPTA) to tetrahydrofurfurylacrylate (THFA) was 5 : 5, the content of the mixed
oligomer (UA : EA = 70 : 30) was 90 wt%, respectively. Darocur MBF of liquid type showed better gloss prop-
erty than the solid type of Irgacure 184, and the gloss was decreased as the concentration of Darocur MBF in-
creased from 1 to 4 wt%. Regarding the type of steel plate, GI steel plate showed better gloss property as com-
pared with EG and primer-coated steel plates. The maximum gloss values of 95 GU and 120 GU, respectively,
at 20° and 60° angles throughout the parametric study in the absence of leveling agents enhancing the gloss.

Keywords. UV curable, coated sted, gloss, leveling agents, wettability

ZAL)A A3 ZE FAL 1960t EA ZES 93]

1.4 2 E=UE o] ¥R BAE ARESHA ool AP A
OB Zgs for FEs] st gk A 518
< A% A ABs =R Fel AR, WA
]_

TCorresponding author: In Woo Cheong (inwoocheong@gmail.com)

116



Aoy =9 Bl Y

Ra=1.231pum

Ra=1.117um

Ra=0.981ym

Figure 1. CLSM images of three different steel surfaces:
(a) GI steel, (b) EG steel, (c) primer-coated steel.
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Figure 2. Effect of oligomer type on the mean value of
gloss at 60° for GI steel plate (5:5 ratio of TMPTA:
THFA was used a monomer for UV curing).
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Figure 3. Effect of mixing ratio of different oligomers on
the mean value of gloss at 20° for GI steel plate (5:5 ratio
of TMPTA : THFA was used a monomer for UV curing).
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Figure 4. Effect of oligomer (or monomer) content: (a) on
the mean value of gloss at 20° for GI steel plate (5:5 ra-
tio of TMPTA : THFA was used a monomer for UV cur-
ing), (b) optical image of UV coated GI steel plate with
100 wt% oligomer (UA:EA = 70:30, without monomer),
(c) optical image of UV coated GI steel plate with 100
wt% monomer (TMPTA : THFA = 5:5, without oligomer),
(d) optical image of UV coated GI steel plate with 90 wt%
oligomer, (e) optical image of UV coated GI steel plate
with 80 wt% oligomer.
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Figure 5. Contact angle images of GI steel plate with (a)
mixed oligomer (UA:EA = 70:30), (b) mixed monomer
(TMPTA : THFA = 5:5), (c) oligomer-monomer mixture
(oligomer : monomer = 1:1).
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Figure 6. Effect of monomer type on the mean value of
gloss at 60° for GI steel plate with mixed oligomer (UA :
EA = 70:30).
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Figure 7. Effect of mixing ratios of different monomers and
oligomers on the mean value of gloss at 60° for GI steel
plate (5:5 ratio of monomer mixture was used for UV
curing).
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Figure 8. Effects of (a) photoinitiator type and (b) Darocur
MBF concentration on the mean value of gloss at 60° for
GI steel plate (TMPTA : THFA = 5:5, UA: EA = 70: 30).
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Figure 9. Effects of steel plate type on the gloss at 20° be-
fore and after UV curing with 50 wt% oligomer of UA/EA
mixture in the presence of 1 wt% Darocur MBF.
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