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Ultra Precision Machining Characteristics of PMMA in HMD optical system

J. S. Yang(Mech. Eng. Dept., CNU), G. H. Kim, S. C. Yang, L. J. Lee, M. S. Kim(Korea Basic Science Institute,
KBSI), D. J. Lee(Mech. Eng. Dept., CNU)

ABSTRACT

The aspherical lenses are used as optical lens of HMD optical system. The optimum cutting condition of PMMA lens
sample with ultra precision SPDT, the diamond tool nose radius, the cutting speed, the feed rate, the depth of cut, and cutting
fluid type are found. The demanded surface roughness 10 nm Ra, aspherical form error 1.0 tm P-V for aspherical lens of

optical data storage device are satisfied.

Key Words : SPDT(&ZA tiololZ X Xl aspherics(¥] 7 H), HMD(Head Mount Display), PMMA(Poly
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Fig. 1 Nanoform 600 diamond turning machine
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Table 1 Experimental conditions

Item Cutting condition
Work piece PMMA
Tool nose radius (mm) 0.2,0.5,1.0

Cutting speed (m/min) 130, 150, 170, 190, 210

Feed rate (mm/min) 1,2,4,8 10

Depth of cut (um) 1,2,4,8,10

Vacuum pressure (in.Hg) -20

Cutting fluid DRY, MQL
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Fig. 3 Surface roughness versus cutting speed
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Table 2 Cutting conditions of PMMA

Material PMMA
Cutting speed (m/min) 190
Depth of cut (1m) 4
Feed rate (mm/min) 4
Nose radius of tool (mm) 0.2
Cutting fluid AirtEDM oil (MQL)
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Fig. 7 Photograph of machining PMMA optical lens
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