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Unstable Behaviors of Chip in Turning

Yoshiro Sakar and Kitao OHKUSA

Abstract

Variation in chip formation is investigated. For chip control, it is important to clarify how chip flows
and is broken. But sufficient answer has not been obtained. For one thing, so many a factor govern chip
behavior, and for another, chip does not always flow stably and sometimes shows instability. The latter is
the major subject of this paper. This instability and the factors governing chip behavior are discussed refer-
ring to photographs of produced chips taken with a camera fixed on the employed lathe above its tool post.
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Fig. 1 Chip breaker geometry
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Fig. 2 Chip forms in various cutting conditions (feed rate=0.2 mm/rev, workpiece diameter=164

mm, shutter speed=1/10005)
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Fig. 3 Chip form variation with depth of cut where finally chip begins to strike the transient surface
(feed rate=0.1 mm, cutting speed = 55 m/min, workpiece diameter =83 mm, shutter speed=1/1000s)
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Fig. 4 Chip flow angle vs. depth of cut
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Fig. 5 Physical restriction imposed on chip flow
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Fig. 6 An example where chip happens to lose
conformity with the physical restriction
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Fig. 7 Another example of the situation as in Fig. 6
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Fig. 8 Schematic of chip flow
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Fig. 9 Chip flow where the free end of the chip clears
the transient surface
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