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Effect of Various Assisted Machining Technique Applications on Cutting
Performance of Quartz Glass Milling

S.Y. Lin*and J. Z. Chen
National Formosa University, Department of Mechanical and Computer-Aided Engineering

Keywords: quartz glass, biaxial ultrasonically assisted, uniaxial ultrasonically assisted, cutting
performance

Abstract--The three stage experiments including without assistance, uniaxial ultrasonically
assisted and biaxial ultrasonically assisted machining systems on quartz glass milling were
constructed in this study in order to verify the assisted effect on cutting performance and to
compare the merit and limitations among them. First of all, the milling experiment without
assistance was performed to investigate the variations of cutting performance. Next, uniaxial
ultrasonically assisted system (y direction oscillation) and a biaxial ultrasonically assisted
system with simultaneous dual-axis oscillations (x and y directions) were subsequently
introduced at the second to the third stage experiments, respectively. At each stage experiment,
the effects of process parameters on the variations of the machined surface quality and
cutting-tool wear are investigated. It is expected that the machinability of this high brittle
material can be promoted resulting in good cutting performance and smaller cutting-tool wear.
A biaxial ultrasonically assisted machining system is designed, fabricated and mounted on a
machine-tool worktable. At the meantime, a long-term oscillation test including calibration and
detailed adjustment is conducted repeatedly until the normal manipulation of the whole system
is assured. Under these assistances, milling experiments of quartz glass by cutting-tool of
extra-fine particle tungsten carbide with nACo® coating were conducted. And the full factorial
experiments of process parameter combinations such as feed rate, cutting velocity and radial
depth of cut were also planned. During the experiments, dynamometer is used to monitor the
variation of cutting force. Tool wear, edge-indentation and side surface morphology of the
quartz glass will be measured by tool-microscope off-line. Surface roughness measurement
through a probe contact type instrument is also performed. The results show that the milling
experiment with a biaxial ultrasonically assisted machining system with simultaneous dual-axis
oscillations has the better results than those experiments without assistance and with uniaxial
ultrasonically assisted. Because the use of this biaxial ultrasonically assisted system, the cutting
performance of tool wear and surface roughness are improved significantly.



A quality photocatalytic activity of an amorphous titanium oxide film
achieved using the selectively photochemical etching and its application
for the organic light emitting diode encapsulation
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Abstract. In this study, a rapid, cost-effective, and room-temperature achieved selectively
photochemical etching (SPCE) method was developed to improve the photocatalytic activity of
a PECVD-deposited amorphous titanium oxide (a-TiOy) film. The a-TiOy film treated by the
SPCE method for only 60 sec. showed the photocatalytic activity comparable to that of a
high-temperature prepared TiOx film with anatase structures. The mechanism responsible for
the significant enhancement on the photocatalytic activity was ascribed to the formation of the
nano-textures with the incorporating of fluorine ions on the surface as examined using AFM,
FE-SEM, and XPS measurements. The SPCE-treated a-TiOx film was then applied to
encapsulate the blue organic light emitting diode (OLED) to result in the surface with
self-cleaning function. A super-hydrophilic surface (i.e. the water contact angle below 5°) was
available after irradiating the device’s light (~0.3 mW/cm? at 488 nm) for 5 hrs. In addition, the
OLED encapsulated by the SPCE-treated a-TiOy film also was beneficial for the enhancing the
light-extraction efficiency by a factor of 1.25 as a consequence of its notably nano-textured
surface.



