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Study on Machining High-Aspect Ratio Micro Barrier Rib Array Structures using
Orthogonal Cutting Method
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The micro barrier rip array structures have been applied in a variety of areas including as privacy
films, micro heat sinks, touch panel and optical waveguide. The increased aspect ratio (AR) of
barrier rip array structures is required in order to increase the efficiency and performance of these
products. There are several problems such as burr, defect of surface roughness and deformation
and breakage of barrier rip structure with machining high-aspect ratio micro barrier rip array
structure using orthogonal cutting method. It is essential to develop technological methods to
solve these problems. The optimum machining conditions for machining micro barrier rip array
structures having high-aspect ratio were determined according to lengths (200 um and 600 ym)
and shape angles (2.89° and 0°) of diamond tool, overlapped cutting depths (5 um and 10 um),
feed rates (100 mm/s) and three machining processes. Based on the optimum machining
conditions, micro barrier rib array structures having aspect ratio 30 was machined in this study.
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Table 1 Details of cutting conditions
Width = 60 pum, Length =200/600

Cutting Tool | Tool shape angle = 0° Single crystal
diamond tool
Workpiece 6:4 brass, 30x30 mm?
Pattern Size Pitch 80 um
Cutting Speed 100 mm/s
Cutting Depth 2,4, 6,8, 10 um/pass
Cutting Oil Kerosene
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Fig. 4 Comparison of magnitude of cutting force with
initial cutting depths
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Table 2 Details of cutting conditions
Width = 60 pum, Tool shape

Cutting Tool .
angles = 2.89°, 0° Diamond tool

Workpiece 6:4 brass, 15x15 mm?
Pattern Size Pitch 80 um
Cutting Speed 100 mm/s

. 2+4, 6,8, 10
Cutting Depth | 2, 4, 6, 10 um/pass
pwm/pass
Cutting Oil Kerosene
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Fig. 7 Comparison of machining surface with tool shape
angle and initial cutting depths
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Fig. 10 Experimental methods on overlapped cutting
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Table 3 Details of experimental conditions
Width = 60 um, Length = 600, Tool

Cutting Tool shape angle = 0° Diamond tool
Workpiece 6:4 brass, 3030 mm?
Pattern Size Pitch 80 um
Cutting Speed 100 mm/s
Cutting Depth Qumx 1)+ (S pumx 119 or 10 pm x
79)+ (3 pm x 1)
Cutting Oil Kerosene
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Fig. 11 Comparison of machined high-aspect ratio micro
structures with overlapped cutting depths (OCD)
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Fig. 13 Experimental results in the deformation of

machined high-aspect ratio micro barrier rib
structures according to machining processes
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