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Development of novel cleavage technique of chemically strengthened glass using
nano-precipitates formed by solid-state ion-exchange method
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We proposed a novel cleavage technique of chemically strengthened glasses by
the solid-state ion-exchange method assisted with forward/reverse voltage applications. When gold
foil or coating were used as Au ion sources, cracks whose internal surfaces were partially covered
with thin gold deposits occurred at the glass surface. For the crack generation, Au doping process
by forward voltage application was required. It was also found that the Au/glass anodic joint at the
glass surface was essential for the crack generation. Experimental results under various conditions
showed that a chemically strengthened glass sheet could be divided into some fragments without

being shattered. At present, however, the control of crack position and propagating direction was
not achieved.
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Experimental conditions (a) (b) (©) (d)
Au ion source Foil Foil Foil Foil + Coating
Temperature K 623
Voltage V 500 100, 200, 500 500 400
Forward  pime s 0, 60, 3600 60 7200 10800
Voltage V 500 500 500 400
Reverse  Time s 60 60 60 1800
F 2 EEEUNSM (FHD)
Experimental conditions (a) (b)
Au ion source Coating Wire
Temperature K 623
Voltage V 300 500
Forward e s 7200 1800
Voltage V 300 350
Reverse  Time s 60 100
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= Applied voltage V / Current A
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