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On the Adaptive Control to Cutting Process

— A Study on the Influence of the Errors

in the Used Tool-life Equation —
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Shoichi Koyama
Ryoichi Miura

(Received November 16, 1968)

Abstract

It is well known that the cutting condition is one of the most important factors
determining the economy of machining. Many papers have been written on the mode of
determination of the optimal cutting condition, using such performance indexes as machining
cost, machining efficiency or profit-rate. The off-line method was used in most of these
papers and the adaptive control technique has been applied in more recent papers. In any
event, an experimental tool-life equation must be used. This equation invariably has some
errors against the real tool-life owing to the variety of tools, materials and conditions etc.
These errors cause the estimated optimal cutting condition to veer from the actual optimal
cutting.

The authors paid special attention to this descrepancy and studied its influence in the
case where the machining cost per piece was used as a performance index for the adaptive-
controlled turning operation by digital simulation. And the following results were made
clear ;

1) When the machine operation cost is low and the tool-life is high and, more over,
the high precision in machining is required, the more detailed investigation on the tool-
life equation would be required.
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2) And in such a case, a study on the relation between cutting temperature and tool-
life by a logarithmic graph showed that the temperature intercept and the mutual relation
between the intercept and the slope is especially important.

In conclusion, if the economy of machining is agravated to such an extent that it
becomes impossible to neglect the increased part of the cost against the cost of production,
a higher adaptive control loop might be needed to identify and correct the parameters of

the tool-life equation on line.
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