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Abstract

Machining a mirror-like surface, the newly simple diamond turning machine has been designed. It has 5

axes driving stages, X, Y, Z, 6, Tilt, and spindle attaching a diamond tool. The plane, convex and concave
mirrors has been machined by fly cutting and spherical generation. The machine can provide surface

roughness Rz 0.02um and figure error 0.04%.
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Fig.1 Apparatus of 6 Axes Control Mechanism
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Fig.2 Principle of Plane and Sphere Machining

Tablel  Characteristics of Stages
Stage X Y Z Ti 0
Stroke +125 +100 +25 +15deg. 360deg.
Driving Manual DC Servo Manual Manual DC Servo
System motor or or motor
Ball Screw DC Servo DC Servo Worm Gear
Pulley motor motor Reduction
transmission ratio 1/50
Mechanism Linear roll Linear roll \Wedge guide Plane Ball bearing
of Guide bearing bearing Linear roll bearing
Accuracy(um) Straightness Straightness Positioning | Positioning Pitching 4
or (Arcsec.) 2 2/50mm 1 1deg./rev
Mass(kg) 1.50 7.8 0.7 0.64 0.45
Stiffness(N/ u — 400 8 — —
m)
Angular Pitch 31.9 — Pitch 0.2 — —
(Arcsec./[Nm) Yaw 42.. — Yaw 0.04 — —
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Fig.3 Pitching and Yawing accuracy of Y stage
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Fig.4 Pitching Accuracy of 6 Stage
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Fig.5 Feeding Accuracy of Z Stage
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Tool Nose Rake | Mass | Spindle Material Feed (1t
Radius | angle | (g) Revolution | Revolution m)
(mm) | (deg) (rpm) (rpm)

Rough | Sintered 5 8 24 | 1700 0.123 10

diamond

Single 5 5 46 1600 0.088 5
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Fig.7 Surface Roughness of Plane Mirror(A1070)
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Fig.8 Flatness of Plane Mirror by Y axis driving
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Fig.9 Flatness of Plane Mirror by 6 axis driving
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Table.3 Accuracy of Spherical Mirror

Material Theoretical Radius of | Machining
Curvature (m) Radius (m)
Concave A1070 15 151
Concave C1020 15 1.56
Convex A1070 15 151
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Fig.10 Configuration of Concave (A1070)
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