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Dendritic silver structures are known to form within silver-ion-exchanged glass under direct
current (DC) voltage at elevated temperatures. In this study, the precipitation behavior was
quantitatively evaluated to realize the formation of electrically conductive pathways within the
glass. The results revealed that the growth rate of silver precipitates decreased above the glass
transition temperature. This behavior is attributed to the enhanced migration of sodium ions at
higher temperatures. Furthermore, mirror-like and thin-film-like precipitates were observed
under conditions of temperatures above 700 K and currents below 0.07 mA. These
morphologies are considered to result from changes in crack formation behavior due to
variations in the thermal and mechanical properties of the glass.
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Fig. 1 Schematic illustration of silver precipitation in glass.
(a) Silver ion doping process, (b) silver precipitation process.
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Fig. 2 Observation method of silver precipitation.
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Fig. 3 Glass temperature distribution measured with K thermocouple.
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Fig. 4 Silver precipitation results with various current value and temperature.
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Fig. 5 Relationship between voltage application time and precipitated area in current value 1 mA.
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Fig. 6 Relationship between voltage application time and precipitated area rate in current value 0.5 mA.
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Fig. 7 Relationship between voltage application time and precipitated area in current value 0.07 mA.
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Fig. 8 Relationship between voltage application time and precipitated area in current value 0.05 mA.
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