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Introduction

In this work a novel tool concept for ductile grinding of optical glass is presented. In contrast to
coventional precision grinding technologies, electroplated coarse grained diamond wheels with
grain sizes of approx. 100 µm are used in order to obtain longer tool life and thus achieving
ductile grinding of large aspheric shapes. The essential requirement for a successful
application of coarse grained diamond wheels in ductile grinding of optical glass is the
generation of a special grinding wheel topography consisting of flattened grains with a very
constant peripheral envelope, resulting in a minimized radial runout of the grinding wheel (cf.
fig. 1) [Kan95].

Fig. 1: Intended grinding wheel topography after dressing.

In a first step, a special dressing technology for coarse grained diamond wheels was
developed. The dressing time was found to be strongly dependent on the dressing wheel
speed. The suitability of the novel tool concept for ductile grinding was tested in surface
grinding of SF6 glass. Ductile mode was achieved with similar cutting parameters as known
from precision grinding with fine grained wheels [Bif88].

Experimental

The experimental setup for the dressing and grinding experiments is shown in fig. 2. In dressing
configuration the grinding wheel performs the infeed motion in x-direction, while the dressing
wheel oscillates in z-direction. For the surface grinding experiments x is the feed direction,
while the infeed motion is carried out by the workpiece in y-direction. The glass workpiece is
mounted on a vacuum chuck below the grinding wheel. The radial error motions of the air
bearing dressing and grinding spindles are less than 25 nm. Precision stages with a resolution
of 0.1 µm were used for motion in x-, y-, z-directions. The resolution in y-direction is improved
to 10 nm due to a 5° tilt of the stage. Grinding forces are recorded with a Kistler 9256 piezo
electric transducer with a threshold < 0,002 N. Both dressing and grinding operations are
performed by supplying a coolant emulsion.




