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A study on size variation of micro-pattern according to turning radius of 
workpiece in diamond turning with controlled random cutting depth   
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Abstract: Ultra-high brightness and thin displays need to optical micro-patterns which can uniformly diffuse the lights  
and low loss. The micro random patterns have characteristics to rise the optical efficiency such as light extraction, 
uniform diffusion. For this reason, various fabrication processes are studied for random patterns. In this study, the micro 
random patterns were machined by diamond turning which used a controlled cutting tool path with random cutting depth. 
The machined patterns had random shape and directionality along the circumferential direction. The average width and 
length of machined random pattern according to rotation radius were 40.13 ~55.51 and 37.25 ~59.49 , and these 
results were compared with the designed result. Also, the machining error according to rotation radius in diamond turning 
using randomly controlled cutting depth was discussed.
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Rotating 
radius(mm)

Measurement 
position angle(°)

Average 
widths( )

Average 
lengths( )

4

0 46.16 41.03
90 45.81 37.58
180 40.13 37.25
270 52.51 48.83

8

0 49.18 45.68
90 49.12 50.85
180 47.69 53.67
270 50.73 44.09

12

0 53.33 50.59
90 53.39 48.2
180 55.51 58.67
270 54.83 59.49
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. Table 1
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