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With the recent advances in automation technologies, data science, process modelling
and process control, industries worldwide are at the precipice of the so-called fourth
industrial revolution. This impeding paradigm-shift is captured by the term cyber
manufacturing which envisions a multidisciplinary approach integrating physics-based
process modelling, data science, cyber-physical systems, and cloud computing to drive
operational excellence and support sustainable manufacturing. This cyber manufacturing
vision is further propelled by the rapid dissolution of boundaries separating information
technologies and operations-related technologies, which presents opportunities to deploy
modelling, sensing and data analytics concepts, heretofore confined at the lab-level, to
the plant and enterprise-levels.

For instance, consider the exciting new possibilities offered by additive
manufacturing (3D printing). General Electric recently reported that the use of additive
manufacturing to make parts for the Cessna Denali aircraft engine decreased the number
of components from 855 to 12 and increased fuel efficiency as well as engine power by
over 10%. However, poor process consistency and part quality currently afflict additive
manufacturing. Cyber manufacturing offers a pathway to mitigate the flaws in additive
manufacturing by linking computational models that predict process phenomena with
basic materials science, real-time sensing, data analytics, and closed-loop control.

In this special issue are seven papers that range from additive manufacturing,
non-traditional manufacturing, subtractive, nano-manufacturing, and robotics that
demonstrate an aspect of the cyber manufacturing vision.



