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Optimization of Machining Process Using an Adaptive Modeling
and Genetic Algorithms(Il)
~ Cutting Experiment -

Tae Jo Ko*

, Hee Sool Kim*, Byung Wook An**

ABSTRACT

In this study. we put our object to carry out adaptive modeling of cutting process in turning system, and
to find out the optimal cutting conditions to maximize material removal rate under some constraints. We
used a back-propagation neural network to model the cutting process adaptively and a genetic algorithm to
find out optimal cutting conditions. The experimental results show that a back-propagation neural network
could model the cutting process efficiently, and optimized cutting conditions for maximizing the material
removal rate were obtained through the adaptive process model and genetic algorithms. Therefore, the pro-
posed approach can be applied to the real machining system.

Key Words: Material removal rate(44 48), Adaptive modeling(d-32€#), Optimal cutting conditions(3284k27),
Back - propagation neural network (21945 2178 2%, Genetic algorithms(-#740|2)
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Fig. 1 Schematic diagram for cutting parameter optimization.
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1. Workpiece

2. Tool Dynamometer

3. Piezo Film Sensor Attached
Below Tool Holder

4. Dynamometer Holder

Fig. 2 Sensors assembled in the tool table.
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Fig. 3 Schematic diagram for experimental setup.
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Fig. 4 Sensor signal variations according to the change of
depth of cut:
{a) Cutting force signal, (h) Acceleration signal,
(¢) Current signal.
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