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Nondestructive and on-line measurement system for the thickness

of panel glass printing ink
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Abstract: In order to detect the thickness of ink coated on the glass, a nondestructive and on-line
measurement system was proposed, which can be used in industrial measurement. Firstly, the structure light
principle was presented, and a model based on the adaptive extraction algorithm, called digital quantitative
calculation model for the thickness of glass printing ink was creatively put forward to process the bright-line
images of printing ink. It was extremely suitable for non-contact digital detection. Secondly, a standard glass
with printing ink film was chosen as the accurate evaluation basis, managed to obtain a ratio which was
related to the thickness of printing ink from multiple measurements and fitting. Finally, the maximum
detection thickness was 23 mm and the precision of the nondestructive and on-line measurement system can
reach 4 pm. As a result, by measuring the thickness of glass printing ink, this instrument can complete a
high-precision, fast and nondestructive detection, which offers a broad application prospect.
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Fig.1 Light path diagram of measurement system
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Fig.2 (a) Principle diagram of light reflection, (b) cross-section of

reflected light in theory
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Fig.3 Calculation model for the thickness of glass printing ink
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Fig.4 (a) Original image of measurement; (b) Zygo 3D recon—
struction of cross-section of ink film; (¢) measurement

results of step profiler
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Tab.1 Experimental results of ratio K;

No. Vi/ pm P./pixel K,
1 6 21 0.286
2 7 22 0.318
3 6 20 0.300
4 6 21 0.286
5 6 21 0.286
6 7 21 0.333
7 7 22 0.318
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Tab.2 Measurement results of the ink thickness

No. P/pm U/pm Error/pm
1 10 13.4 3.4
2 11 13.8 2.8
3 10 13.1 3.1
4 10 12.5 2.5
5 10 13.1 3.1
[§ 11 14.1 3.1
7 10 13.4 3.4
8 11 13.7 2.7
9 10 13.2 3.2
10 10 13.6 3.6
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Fig.6 True and measured value of different thickness samples
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