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An Experimental Study of Ultra-Precision Turning of Optical Glass(BK7)
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Abstract

There is an immense need to obtain nanometric surface finish on optical glass owing to the advantage of improved
performance of the components. But owing to brittleness and hardness, optical glass is one of the materials that is difficult
to ultra-precision turning. According to the hypothesis of ductile mode machining, regardless of their hardness and brittleness,
will undergo a transition from brittle to ductile machining region below a critical undeformed chip thickness. Below this
threshold, it is suggested that the energy required for plastic formation. Thus, plastic deformation is the predominant
mechanism of material removal in machining these materials in this mode. An experimental study is conducted diamond
cutting for machining BK7 glass. The investigation presents the feasibility of achieving nanometric surface and the
understanding the mechanism of cutting glass, proving the cutting edge radius effect.
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Fig. 2 Schematic for determining maximum undeformed chip
thickness

Fig. 3 SEM phetograph of cutting edge radius
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Fig. 4 Tool rake varations with cutting edge radius and maximum
undeformed chip thickness
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Fig. 5 Schematic of the ultra-precision tuming machine

Table 1 Cutting condition of ultra-precision turning

Work spindle speed 1500 - 2500rpm
Depth of cut 0.2 - 0.8um
Feed rate 0.15 - 0.5um/rev
Cutting environment air
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Fig. 6 AFM photograph of machining(dn.=4.2nm)_1st cutting
experiment

Fig. 7 AFM photograph of machining(dn:x=4.2 nm)_2nd cutting
experiment
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