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Pull-Through Defects Inspection Methods using
Phosphor or Sodium Lamp in Glass-Lining.
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Concerning the pull-through defect, which is a sort of defect of the glass-lining, the
following two inspection methods were investigated. One inspection method is to detect
the fluorescent pull-through defect by adding a fluorescent substance to the ground
coat. Another inspection method is to detect the difference in color between the
pull-through defect and the cover coat under a sodium lamp, as a monochromatic light
source. This latter method utilizes the difference in the absorption coefficient of the
light of the sodium lamp between the pull-through defect and the cover coat. In case of
the luminescence substance addition, the fluorescence is not detected after 3h firing and
the cost of products increases 20 % because of the expensive luminescence substance.
Therefore it is difficult to apply the luminescence substance addition to the inspection
method. In case of the phosphor addition, the fluorescence is detected after long firing
and the cost of products increases under 0.5 %. In case of using the sodium lamp, it is
necessary to take the conventional light source or 465nm monochromatic light source
together with the sodium lamp to distinguish between the pull-through defect and a
large bubble. The phosphor addition and the sodium lamp utilization are useful as the
pull-through defects inspection method.
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Table 1 Properties of the phosphor and the luminescent substance.

Phosphor Luminescent substance
Products number NP-22-19 NP-2820-01
Chemical composition Can (POs) FCL:Sb, Mn | SrO-1.75 (Al, B) :0s:Eu, Dy
Luminuos color white blue-green
Emission peak (nm) 480 nm, 600 nm 490 nm
Wave number for exiting (nm) 254 nm 365 nm
Average diameter (um) 6 ~10um 6 ~10um

2% THIXTT AOMEMK
Table 2 Composition of the ground coat glass.

SiO. | BOs | LiO | NaO | KO | BaO | CaF: | ZnO | MoOs | ALOs | CoO | NiO | MnO:

mass% | 46.5 | 16.5 | 0.4 | 1566 | 3.7 8.5 3.4 1.6 0.2 1.3 1.0 1.0 0.2

#3& TH&FIAHINVEMY
Table 3 Mill addition for the ground coat glass.

. Silica Phosphor or
G/C frit powder Clay Borax NaNO: Luminescent substance

mass% 100 45-X 7.1 1.1 0.5 X (X=5, 10, 20)

(a) under the fluorescent lamp. (b) in the darkness.
(1) 5 mass% luminescent substance addition.

() under the fluorescent lamp. (b) under the 254 nm UV lamp. (2) 10 mass% luminescent substance addition.

(1) 5 mass% phosphor addition. (2) 10 mass% phosphor addition. (3) 20 mass% luminescent substance addition.

(3) 20 mass% phosphor addition.

£28 LREEZHFMLAY Y TVONERER (BT

1 WHEEZRML Y Y TVONREE (BT J 19365 nm 58 5 ~ TREH R ORER )
K U254 nm AR T~ THRET) Fig. 2 Photographs of samples containing the lumi:
Fig. 1 Photographs of samples containing the nescent substance under the fluorescent lamg
phosphor under the fluorescent lamp and the and in the darkness after irradiated by the
254 nm UV lamp. 365nm UV lamp.
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(a) 1h fired,

(b) 3h fired.
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Fig. 3 Photograph of samples containing the
20 mass% phosphor under the 254 nm UV lamp.
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Fig. 4 XRD patterns of samples containing the

20 mass% phosphor at various firing time.
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