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Machining of Micro Prism Array Die Using 3D machining Unit
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Abstract

We have developed machining technology using a 3-axis Fast Tool Servo unit (We called 3D machining"). The 3D machining unit
can drive the cutting tool freely in 3D space by controlling the motion of the three piezoelectric actuators arranged along the three axes
of the orthogonal coordinates. The 3D machining unit can use vibration cutting as well as the functions of the 3-axis Fast Tool Servo. In
this report, high-speed machining of dies has been studied by employing the high speed 3-axis motion of the 3D machining unit. The dies
for a micro-prism array could be machined by using the developed 3D machining system. As a result, machining time was decreased to

1/7 the time by conventional methods.
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Fig. 1 Accuracy-machining time for optical device
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Fig. 2 Light-guiding plate with micro prism array
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Fig. 3 a) Micro E/M method vs b) Vibration cutting method
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Fig. 4 Developed 3D_machining unit
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Fig. 5 Schematic view of machining system
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Fig. 6 Measured loci of vibration
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Fig. 7 Cutting method of micro prism part
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Fig. 8 Effect of vibration cutting
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Fig. 9 Roughness of prism part
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Fig. 10 Machining method of micro prism array
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Fig. 11 Machined V-groove with burr
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Fig. 12 Dynamic characteristics of machine

58

43 3000FTSOOOOOOO

3D_machiningD OO O0OOOO3000OFTSOOOODO
gooooooorrTsSOOO0o0oboooboobooboo
gboooboobooboobcoboboobbouoboo
00000000130 Y000000ocooOnn
070 0000000000000000X04Y00
gooooboooboobobooboobobboboobbo
gooooooboboboboobuobobobooobo
O0000003D_machiningD O OOODOOOODOOO
goobobooooogo

Y, ooooo

0130 CcOOOOFastTool ServoO O OO0

Fig. 13 Error motion of C axis
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Fig. 14 Compensation of C axis
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Fig. 15 Machined micro prism array die
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Fig. 16 Wear of diamond tool
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