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Abstract: This study explores the application of Composer in a digital twin—based teaching platform for press brake
machines, aiming to construct an integrated virtual-physical learning environment. With the advancement of smart
manufacturing and Industry 4.0 technologies, sheet metal processing plays a critical role in the manufacturing industry,
and press brakes are indispensable equipment in sheet metal forming processes. However, in traditional sheet metal
bending instruction, students often operate actual machines without fully understanding the principles of machine
operation and process parameters. This can lead to improper bending sequence planning, incorrect die selection,
inaccurate back gauge positioning, or improper control parameter settings, resulting in die interference, workpiece

collisions, bending angle errors, and even equipment damage and safety risks.

To address these issues, this study introduces Composer technology to establish a virtual model of a press brake machine.
Based on the concept of a digital twin, the system comprehensively simulates the ram motion of the press brake, die
configuration relationships, sheet metal deformation behavior, and the back gauge positioning system. Within the virtual
environment, users can perform bending process planning, operation sequence design, and process parameter validation.
Additionally, the system enables interference checking and motion simulation, allowing students to understand equipment

operation logic and process principles in a safe and repeatable environment.
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Through the integration of virtual models and physical equipment, students can first complete bending process design
and simulation testing within the Composer environment. After verifying correctness, they can proceed to actual machine
operation. This approach not only reduces trial-and-error iterations but also effectively minimizes material waste and
equipment wear. Furthermore, this study investigates the impact of the virtual-physical integrated teaching model on
students’ learning outcomes, including improvements in their understanding of bending processes, equipment operation

skills, and safety awareness.

The results indicate that the proposed teaching platform significantly enhances students’learning efficiency and practical
application capabilities, while reducing equipment-related risks during instruction. It demonstrates strong educational

value and high potential for broader implementation.
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