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This paper presents the development of an open-source, CNC-based control
system for efficiently managing an Automatic Workpiece Changer (AWC). To
overcome the limitations of flexibility and scalability in conventional commercial

CNC systems, LinuxCNC was adopted as the open-source CNC platform. An
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components.

EtherCAT-based communication system was designed to enable real-time data
exchange between the controller and hardware. Additionally, a Python-based
integration approach was implemented to facilitate seamless data exchange with
machining CNC systems. A user-customized GUI was developed using Qt
Designer for effective control and monitoring. The performance of the developed
system was validated through experiments conducted on AWC hardware
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and components of the AWC system
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Fig. 2 Diagram of the workpiece management process in the

AWC system
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Fig. 3 Flowchart of the workpiece management process in the AWC system
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(a) Basic controls: emergency stop, machine on, homing,
jog mode, NC loading

(b) Status monitoring: pneumatic status, positions,
and manual controls

Fig. 6 GUI for AWC control and monitoring
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Fig. 7 Electrical box configuration for the AWC control system
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(c) Restore process (d) Call process

Fig. 9 AWC operation test result. The numbers assigned to each step correspond to the steps in the flowchart in Fig. 3
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