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Development of Intelligent Mechatronics Module for Machine Tool Design
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Abstract : Under-cutting has always been a key issue in high-efficiency aerospace machining and high-precision

mold processing. The overcutting factors can be divided into two broad categories: CAM machining strategy and
mechanical vibrations. Users usually deal with the overcutting problems by tuning machine or taking alternative
machining strategy. But there is still no clear scientific model can be referenced.

This paper integrates the CAM path planning and the mechatronic system of machine tool. Firstly, the quality
of the CAM model is confirmed, including the indicators of extremely short reverse backlash and deceleration
rate and quantity. Then, the mechatronic analysis module is integrated to analyze the tool center point error. The
three-axis dynamic error is converted into the normal error of the die surface, and finally the error distribution is
presented on the die surface by the post-processing method. The user can quickly perform the cutting simulation
to predict the processing condition and adjust the CAM method, or re-design the dynamic response of the machine
to correct the error condition of the machining die surface. The proposed method effectively links the relationship
between the CAM path planning and the dynamic response of the machine to establish the corresponding scientific
model.
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