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The present paper investigates localized burning and coloring of translucent cobalt-oxide glaze on a semi-porcelain

substrate by Nd:YAG laser irradiation.
a crack.

cluding the substrate.

A laser pulse width of 2.0 ms porcelainizes a line of 140 um in width without
Increase in pulse width not only widens the line width but also generates defects at the heat-affected part in-

The adhesion of the porcelain cobalt-oxide to the substrate is one-third of the furnace-burned

one. The deterioration such as voids and micro clumps arises from surface unevenness of the laser-burned line as well

as cracks generates in the heat-affected part. A color in sky blue is developed in the laser-burned glaze though the

color is not as bright as that of the furnace-burned one: the peak reflection spectrum of the laser-burned one is 380 nm

in wavelength whereas that of the furnace-burned one is shifted to 410 nm.
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Table 1 Chemical composition of translucent glaze powder, cobalt oxide powder, and substrate (wt%).

SiOZ A1203 CaO Kzo Na20 BaO CoO C0304
Translucent glaze powder 60.9 12.9 8.6 39 2.0 2.0 - -
Cobalt oxide powder - - - - - - 35.0 65.0
Unglazed semi-porcelain substrate 60.7 253 73 1.0 - - - -
Graze

(b) Cobalt-oxide glaze
Fig. 1 SEM images of glazes.

(a) Translucent glaze

K :

T u|w alinbnin Bl

=

(a) Paste

(b) Unglazed semi-porcelain substrate

Fig. 2 Paste and unglazed semi-porcelain substrate.
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Fig. 3 Application of glaze onto unglazed semi-porcelain sub-
strate.
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Fig.4 Nd:YAG laser irradiation for selective grazing.
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Fig. 5 Schematic of tensile test.
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Fig. 6 Temperature-time diagram in furnace burning.
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Fig. 7 LSM images of laser burned glazes : squeegee coating without vibration.
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Fig. 8 SEM images of laser burned glazes.
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Fig. 10  Optical images of laser burned cross-sections.
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Fig. 14 EDX analysis of fractured sample : squeegee coating
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Table 2 Color-difference characteristics of laser burned glazes.

?ntﬁgf Sample L* a* b*
- (S“bStme 89.3 2.95 ~4.15
reference)
DIP 3.56+0.10 12.6£1.55 —21.9+1.84
Furnace
Squeegee | 5.02+0.32 30.3+0.84 —38.5+0.86
Laser DIP 21.3£0.26 15.1+0.54 —27.2+0.04
burning Squeegee | 22.5+0.69 15.4+0.46 —26.6+0.80
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Fig. 15 Reflection spectra of burned cobalt-oxide glazes.
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