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Fig.1 Effect of different probe components on the surface
energy of UV cured layers
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Fig.2 Surface energy of the layers cured in N, with different
contents of the probe components
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Fig.3 Surface energy of the layers cured in air with different
contents of the probe components
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Fig.4 Surface energy of the layer/air and layer/glass interfaces
of the layers
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Table 1 Surface energy of the layer/N, and layer/substrate interfaces of the layers using glass
and PTFE as substrates, respectively

Faces Surface energy / mJ m™ Dispersion force / mJ m™ Polar force / mJ m?
N, side (glass substrate) 35.05 29.72 5.33
Glass side 52.65 45.53 7.12
N, side (PTFE substrate) 34.18 31.20 2.97
PTFE side 42.54 34.02 8.52
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Fig.5 FTIR/ATR spectra of the two contact interfaces of
samples containing Deuchem 467 of 0.01% and 5%,
respectively (cured in Ny)

Table 2 Ratios of characteristic peak to the 1180cm™ peak of layer/N, and layer/glass interfaces

Wave numbers 1103cm™ 1062cm™ 1252c¢m™ 1729¢m’™
N; side (0.01%) 0.80 0.69 0.81 0.93
Glass side (0.01%) 0.78 0.68 0.79 0.99
N, side (5%) 0.93 0.80 0.84 0.90
Glass side (5%) 0.86 0.74 0.79 0.99
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Effect of the probe components on the surface properties of the UV cured materials

WANG Dehai LUO Yan CAI Yanqing

(College of Chemical Engineering and Materials Science, Zhejiang University of Technology, Hangzhou 310014)
ABSTRACT  Stereolithography (SL) is a process in which the 3D object is finished by the layer-by-layer curing, so
the surface properties of the cured materials have notable effects on the bonding power between the layers. In order to
investigate the properties and influence factors of the UV cured surface formed by the epoxy acrylate, probe compo-
nents were used, and the surface properties of the cured films were characterized by means of contact angle meas-
urement and ATR-FTIR analysis. The results showed that the probe components migrated during the curing process,
which causes the inhomogeneity distribution of their contents from surface to inner of the layer, and in turn influences
the surface energy of the cured layers. Notwithstanding their very low concentrations (0.01%) , the probe components
caused a drastic change in the surface energy of the layers (Deuchem 467 made the surface energy decrease from
51.32 mJ m>to 35.05 mJ m?). Besides, the diversity of the surface energy of the surface and interface was also ob-
served. In conclusion, both chemical nature of the probe components and the curing process (curing atmosphere and
substrates, etc) can affect the migration extent of the probe components.
KEYWORDS Layers, Surface energy, Probe components, Migration, Attenuated total reflectance—Fourier trans-

form infrared
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