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Development of Adaptive Load Control and Servo Parameters Optimization
Technology
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Abstract : In this study, an adaptive load control (ALC) method is developed to estimate movement of inertia
of a work-piece precisely and to improve machining performance for machine tools. The nominal plant of the
machine is excited by swept-frequency cosine signals and bell-shaped signals. Servo modeling optimization (SMO)
method with damped Gauss-Newton algorithm and cost function minimization is used to obtain the best order for
the system transfer function. Based on the precise identified model, appropriate controller parameters of servo
loops are correctly set with user-defined specifications. The back-and-forth movement with variable feed rates and
distances (BMVFD) method along with least mean square algorithm with measured data of velocity and torque is
adopted to estimate the moment of inertia and to identify friction parameters. In real machining, the controller is
capable of estimating the current mass or moment of inertia of the work-piece and adaptively adjusting the control

parameters. Finally, simulations and experiments are carried out on a five-axis engraving machine to verify the
efficiency of the proposed method in the improvement of cycle time and machining accuracy.
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