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Abstract: The effects of surface color and morphology on the mar behaviors of urethane-acrylate coated surfaces were
examined. The superiority of mar resistance was observed in the order of white, red and black-colored samples. This can
be explained by a contrast effect. In other words, in case of black colored sample, it takes place the defuse reflection of
the incident light on the damaged region where mar damage exerts, leading to whitening phenomenon. Therefore, the
damaged region is easily recognized by contrasting the black background. On the other hand, it is difficult for the white-
colored sample to perceive the mar-damaged area by the white background acting as protecting coloration. As the gloss
of urethane-acrylate coated surface increases, it is observed that there is an increase in the number of carbonyl (-C=0)
function group, amount of ethylene and silica. The enhancements of surface rigidity by adding the silica particles and for-
mation of carbonyl function groups by the surface oxidation lead to the increase in mar resistance, while the increase of
polyethylene wax is responsible for the improved gloss and smooth-faced surface. Based on the above findings, technical
approaches leading the improvement of mar resistance of the urethane-acrylate coated surface are discussed.
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Figure 1. Optical microscopy images of the urethane-acrylate

coated black samples with a different gloss taken from the margin
of cross-section area: (a) B100; (b) B10.
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Figure 2. Optically scanned images of the mar-induced urethane-acrylate coated black surfaces based on a constant load mar test of 10 N and
20 N using an area-contact tip where a sand paper of 600 grit is attached.
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Figure 3. Optically scanned images of the mar-induced urethane-acrylate coated white surfaces based on a constant load mar test of 10 N and
20 N using an area-contact tip where a sand paper of 600 grit is attached.
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Figure 4. Optically scanned images of the mar-induced urethane-acrylate coated red surfaces based on a constant load mar test of 10 N and
20 N using an area-contact tip where a sand paper of 600 grit is attached.
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Figure 5. SEM images of mar-induced urethane-acrylate coated black surfaces based on a constant load mar test of 10 N and 20 N using an

area-contact tip where a sand paper of 600 grit is attached.
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Figure 6. Normalized gloss of the mar-induced urethane-acrylate coated surfaces with different colors: (a) black; (b) red; (c) white.
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Table 1. Atomic Percent Concentration and Atomic Ratio of the Urethane-Acrylate Coated Black Samples with a Different Gloss

Atomic concentration (%)

Atomic ratio (%)

Sample
Cls Ols Si2p Nls o/C Si/C
B10 73.81 21.04 1.99 3.16 28.50 2.69
B30 71.01 23.12 2.76 3.11 32.55 3.88
B50 70.23 23.44 3.28 3.05 33.37 4.67
B70 69.53 23.98 3.42 3.07 34.48 491
B100 67.91 25.24 4.10 2.75 37.16 6.03
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Figure 11. High resolution Si2p spectra of the urethane-acrylate
coated black samples with a different gloss.
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