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Glass is used as material for MEMS in industry and academia. This is mainly because of its unique properties, like optical 
transparency and chemical inertness. However, the hardness and brittleness of glass complicates its micro-fabrication. In 

particular, smooth, high aspect-ratio microstructures are difficult to obtain. Among micromachining methods, Spark Assisted 
Chemical Engraving (SACE) has a strong potential to fulfill these requirements. Glass machining by SACE occurs due to 
thermally promoted etching. In this contribution, a recent finding in SACE will be explored. Preliminary experimental results 
show the unique feature that a chemical bond can be formed, similar to anodic bonding, between the tool-electrode and glass 
substrate when an appropriate force and temperature, typically around 300°C, is applied. This ‘bonding temperature’ can be 
controlled by the machining voltage and tool-sample pressing time onto the substrate. Currently, this bonding phenomenon 
is very sensitive to machining parameters and its fundamentals are not yet well understood. Research is needed to explore 
this phenomenom more deeply and to define a work space for machining parameter settings where the tool-glass bond can 
be achieved. This work aims to record clear measurable bonding forces by conducting experiments whereby the tool size and 
the machining prameters that affect the bonding force (including electrolyte type, machining voltage, machining force and 
duration of tool-glass contact) will be varied. A dimensionless correlation is established between the tool dimension and the 
mentioned machining variables towards getting a deeper insight about the nature of this phenomenon and its influence on the 
SACE machining process.
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