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Table 1 Specification of precision stage(Nanoform600)

Feedback system resolution 125 mm (0.05 p")

Design Hydrostatic oil bearings
Travel (X-axis) : 300 mn (12")
) (Y-axis) : 300 mm (12")
i
Slideways Horizontal <02 m (8 p™ full
straightness travel & <0.025 (m /
(X & Z axes) gh

25 mm(1 p "/linch)

Squareness < 0.5 arc seconds

0.25 t0 250 mm/min
(0.01" to 10" /min)

Velocity
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Fig. 1 Nanoform 600 diamond turning machine
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Table 2 Experimental conditions

Item Cutting condition
Work piece PMMA
Tool nose radius (un) 02,05,1.0

Cutting speed (m/min) 130, 150, 170, 190, 210
Feed rate (mm/min) 1,2,4,8,10

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

Vacuum pressure (in.Hg) =21

Cutting fluid DRY, MQL
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Fig. 4 Surface roughness versus cutting speed
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Fig. 6 Measurement roughness versus depth of cut
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Fig. 7 Surface roughness versus feed rate
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Table 3 Cutting conditions of PMMA
PMMA

Material

190
Depth of cut (xm) 4

Cutting speed (m/min)

Feed rate (mn/min) 4
0.2
AiIr+EDM oil (MQL)

Nose radius of tool (mm)

Cutting fluid
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