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PSO ASSISTED ADAPTIVE FORCE CONTROL IN
MILLING

Cus, F. & ZUPERL, U.

Abstract: A combination of off-line feedrate prediction based on swarm intelligence
and online adaptive force control is used to maintain a reference peak force during
milling for efficient machining. In this paper, a new evolutionary computation
technique, particle swarm optimization (PSO), is proposed and implemented to
efficiently and robustly optimize machining parameters simultaneously. Feedrate
optimization algorithms use geometry and force model to calculate recommended
feedrates for each tool move, based on a reference peak force. An artificial neural
networks (ANN) predictive model for critical process parameters is used to predict
the surface of cutting force which in turn is used by the PSO developed algorithm
to optimize the feedrate subject to a comprehensive set of constraints. The adaptive
controller adjusts the feedrate during machining to maintain the reference peak
force. It is the combination of these methods that yields accurate force control.
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