ABSTRACT

This research attempts to gain insight into the exit phase in cy-
lindrical turning by specifving and analysing its prime effects upon
the tool and workpiece, Previously mentioned effects of exit on the
cutting toel and workpiece in machining are reviewed. These in-
clude rapid unloading, loot formation. changes in chip flow and chip-
tonl adhesion in addition to the formation of burrs and chamfered
edges. A theovetical modelling technigue by which the exit phase in
cylindrical turning can be studied is also presented. Experimental
methods used include video filming of the cutting zone and the use

of dynamomelry,

Tests indicated that the most significant effects of tonl exit are
burr formation and attvcrzi tool chipping. The influence of machining
and exil conditions on both these effects is studied and the terms
(chip ring), (ring pushing force). and (thickness sensitivity ) are also

introduced.

The modelling technique presented is verified. Applying this
technique has clarified the mechanism of tool-workpiece disengage-
ment and provided a cause for the change in chip flow direction dur
ing exit.

Tlic time of exit was found to increase for smaller workpiece ro-
tational speed, feedrate, and larger exit angles. Burr pushing alsc led
to longer exit times. Burr (chip ring} thickness increased for larger
feedrates and depths of cut and decreased at higher cutting speeds.
The cutting-off of the chip ring induced severe tool chipping for a
single exit which rendered a new tool after exiting, totally unusable
for further metal removal.
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