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High-accuracy micropatterns such as V-shaped microgrooves are increasingly in demand for
various engineering areas. And the technical trend goes for large surface areas in precision
machining technology. So micropatterns with large surface areas are expected to play an
increasingly important role in today’s manufacturing technology. In this study, we focused on
developing machining technologies. First, a machine vision system for precise tool setting is
developed. Second, an on-machine measurement (OMM) system for large-area measurement is
implemented. And also sofiware for tool path generation and simulation is developed. With these
technologies we fabricated large-surface micropatterns in an electroless nickel-plated workpiece
with single-crystal diamond tools and a 32-in, 675mmx 450mm moid with tens of V-and
pyramid-shaped micropatterns.
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Fig. 1 Micropatterns in various products
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Fig. 2 Precision machining process
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Fig. 3 Optical tool measuring system
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Fig. 4 Image capture and focus positioning
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Fig. 6 Optical tool measuring system
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Table 1 Evaluation of optical tool measuring system

#1 #2 #3
Target depth (um) 4.17 4.52 4.89
Measured depth (um) 4.40 4.68 4.98
Setting Error (um) 0.23 0.16 0.09
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Fig. 9 Tool path generation
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Fig. 11 Tool path generation and simulation software
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Fig. 12 Shaping vs. fly-cutting
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Table 2 Specification of UMP-160160D

Main specifications

UMP-160160D

Table Working surface (mm) | 1550 x 1550
C1 axis equipped (mm) | 9800
X (mm) 1600

Travel | Y (mm) 1600
Z (mm) 150

Maximum feed rate

X2 15000 mm/min,
Y: 9000 mm/min,
Z: 30600 mm/min

Programming resolution

X, Y, Z: 0.001 um,
A, C: 0.00001°

(a) Machine tool
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Fig. 14 Machining results
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Fig. 15 Measured data
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