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Quality and defects of silver—plated Low—E glass coating based on THz-TDS
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Abstract: The performance and defect detection of Low—Emissivity(Low—E) glass are of great
significance in its production. Currently, for Low—E glass with single, double, or multiple silver coatings,
defect detection mainly relies on the analysis of visible light images, which presents certain limitations
such as insufficient contrast and low identification efficiency. Terahertz waves can penetrate most non—
conductive materials, making them highly effective for internal defect detection and structural analysis.
Therefore, in this study, Terahertz Time—Domain Spectroscopy(THz-TDS) and scanning imaging
technology based on this principle are employed to detect the coating structure and surface scratches of
Low-E glass. By utilizing reflective THz-TDS and scanning imaging techniques, the waveform and
intensity of the reflected terahertz pulse signals from glasses with different coating structures are
investigated and the defect imaging is successfully achieved. This study demonstrates the feasibility of
THz time—domain spectroscopy in the identification of glass coatings and defect detection.

Keywords: Terahertz Time—Domain Spectroscopy(THz-TDS); THz imaging; Low—Emissivity(Low—
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Fig.1 Basic schematic diagram of terahertz time—domain spectroscopy equipment and its imaging system
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Fig.2 Relationship between transmittance, absorptivity, reflectivity
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Fig.3 Schematic diagram of coating structure and visible light photograph of experimental sample
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(a)~(c) represent visible light images of single silver, double silver and triple silver respectively; (d)~(f) represent terahertz scanning imaging results of
single silver, double silver and triple silver respectively; (g) optical microscopic image of the scratch
Fig.5 Visible light images and scanning terahertz imaging results of scratches on the surface of Low-E glass
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Fig.6 Visible light images and terahertz scanning imaging results of 7 SRR S 05 528 THZ B0 3%

oxidation and delamination defects in the tri-silver Low—E coating
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Fig.8 THz frequency domain and transmittance spectra of the glass samples
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