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Postgraduate Certificate in Computational Design and Fabrication

Digital Fabrication Processes

Digital Fabrication Processes encompass a wide range of techniques and technologies used to create
physical objects from digital designs. This course, Postgraduate Certificate in Computational Design and
Fabrication, focuses on teaching students the principles and applications of these processes. To understand
this field better, it is essential to grasp the key terms and vocabulary associated with digital fabrication. Let's
delve into these terms in detail:

1. **Digital Fabrication**: Digital fabrication refers to the process of creating physical objects directly from
digital models or designs. It involves the use of computer-controlled machinery and additive or subtractive
manufacturing methods to bring digital designs into the physical world.

2. **Additive Manufacturing**: Additive manufacturing, also known as 3D printing, is a process where
objects are created by adding material layer by layer until the final structure is formed. This technique
allows for complex geometries and customization that traditional manufacturing methods may not achieve.

3. **Subtractive Manufacturing**: Subtractive manufacturing involves removing material from a solid block
to create the desired shape. This process is commonly used in CNC (Computer Numerical Control)
machining, where cutting tools are controlled by a computer to carve out the final product.

4. **Computer-Aided Design (CAD)**: CAD software is used to create digital models of objects that can be
used in digital fabrication processes. These models contain precise dimensions and specifications that guide
the manufacturing process.

5. *Computer-Aided Manufacturing (CAM)**: CAM software translates CAD models into instructions for the
machinery used in digital fabrication. It generates toolpaths and commands that control the movement of
cutting tools or 3D printers to produce the physical object.

6. **Rapid Prototyping**: Rapid prototyping is a digital fabrication technique used to quickly create physical
prototypes of designs for testing and evaluation. It allows designers to iterate on their concepts rapidly
before moving to full-scale production.

7. **Generative Design**: Generative design uses algorithms to explore a vast range of design options
based on specified parameters and constraints. This approach can lead to innovative and optimized
solutions that human designers may not have considered.

8. **Parametric Design**: Parametric design involves creating objects using parameters that define their
characteristics and behavior. Changes to these parameters can result in variations of the design, making it
easy to explore different options and iterations.

9. **Toolpath**: A toolpath is the route that a cutting tool follows to remove material from a workpiece
during manufacturing. It is generated by CAM software based on the geometry of the object and the type
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of cutting operation being performed.

10. **Fabrication Tolerance**: Fabrication tolerance refers to the allowable deviation from the intended
dimensions of a part during the manufacturing process. It is crucial to consider tolerance levels to ensure
the final product meets the design requirements.

11. *Material Properties**: Material properties such as strength, durability, flexibility, and thermal
conductivity play a significant role in digital fabrication. Understanding these properties is essential for
selecting the right materials for a given application.

12. **Post-Processing**: Post-processing involves any additional steps required after the initial fabrication
process to refine the final product. This may include surface finishing, painting, assembly, or other
treatments to enhance the appearance and functionality of the object.

13. **Digital Twin**: A digital twin is a virtual representation of a physical object or system that is
continuously updated with real-time data. It allows for monitoring, analysis, and optimization of the physical
counterpart throughout its lifecycle.

14. **Simulation**: Simulation software is used to predict the behavior of a design under various conditions
before physical fabrication. This helps identify potential issues and optimize the design for performance and
reliability.

15. **Sustainability**: Sustainability in digital fabrication refers to the consideration of environmental
impact, resource efficiency, and waste reduction in the manufacturing process. Design choices and material
selection can significantly impact the sustainability of a product.

16. **Human-Machine Interaction**: Human-machine interaction explores the relationship between humans
and digital fabrication technologies. It involves designing user interfaces, workflows, and feedback
mechanisms to facilitate seamless collaboration between humans and machines.

17. **Digital Fabrication Lab**: A digital fabrication lab is a facility equipped with advanced machinery such
as 3D printers, CNC machines, laser cutters, and other tools for prototyping and production. It provides
students and professionals with hands-on experience in digital fabrication processes.

18. **Material Extrusion**: Material extrusion is a common additive manufacturing process where a heated
material is extruded through a nozzle layer by layer to build up the final object. Fused Deposition Modeling
(FDM) is a popular type of material extrusion technology.

19. **Selective Laser Sintering (SLS)**: SLS is an additive manufacturing technique that uses a high-powered
laser to sinter powdered material, such as plastic or metal, into a solid structure. It is known for its ability to
produce complex geometries and functional prototypes.

20. **Computer Numerical Control (CNC)**: CNC machining is a subtractive manufacturing process where
computer-controlled cutting tools remove material from a workpiece to create the desired shape. It is
widely used in industries such as aerospace, automotive, and furniture production.
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21. **Digital Sculpting**: Digital sculpting involves using specialized software to create organic and free-
form shapes digitally. Artists and designers use digital sculpting tools to sculpt virtual models with precision
and detail, which can then be fabricated using digital manufacturing techniques.

22. **Topology Optimization**: Topology optimization is a design process that aims to optimize the material
layout within a given design space to achieve the best performance. It involves removing unnecessary
material while maintaining structural integrity and reducing weight.

23. **Augmented Reality (AR)**: Augmented reality overlays digital information and virtual objects onto the
real-world environment using a device such as a smartphone or AR headset. AR can be used in digital
fabrication for visualizing designs in the physical space and guiding the fabrication process.

24. **Internet of Things (loT)**: The Internet of Things refers to the network of interconnected devices and
sensors that communicate and exchange data over the internet. loT technologies can be integrated into
digital fabrication processes to enable remote monitoring, control, and optimization of manufacturing
operations.

25. **Machine Learning**: Machine learning is a subset of artificial intelligence that enables machines to
learn from data and improve their performance over time without being explicitly programmed. In digital
fabrication, machine learning algorithms can be used for process optimization, quality control, and
predictive maintenance.

26. **Digital Twins**: Digital twins are virtual replicas of physical objects, processes, or systems that enable
real-time monitoring, analysis, and optimization. By creating a digital twin of a manufacturing process,
designers and engineers can simulate different scenarios and optimize production efficiency.

27. **Blockchain Technology**: Blockchain technology is a decentralized and secure system for recording
transactions and data across a network of computers. In digital fabrication, blockchain can be used to track
the provenance of materials, ensure supply chain transparency, and secure intellectual property rights.

28. **Cyber-Physical Systems**: Cyber-physical systems integrate computational and physical components
to monitor and control physical processes in real-time. In digital fabrication, cyber-physical systems enable
the seamless interaction between digital design tools, manufacturing machinery, and the physical
environment.

29. **Digital Fabrication Challenges**: Digital fabrication presents several challenges, including material
selection, fabrication tolerance, design complexity, cost-effectiveness, and scalability. Overcoming these
challenges requires a deep understanding of the underlying technologies and processes involved.

30. **Industry 4.0**: Industry 4.0, also known as the fourth industrial revolution, refers to the integration of
digital technologies into manufacturing processes to create smart factories. Digital fabrication is a key
component of Industry 4.0, enabling automation, customization, and efficiency in production.

In conclusion, mastering the key terms and vocabulary of digital fabrication processes is essential for
students pursuing the Postgraduate Certificate in Computational Design and Fabrication. By understanding
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these concepts, learners can navigate the complexities of digital manufacturing, explore innovative design
solutions, and address the challenges of modern industry. With a solid foundation in digital fabrication
terminology, students can excel in their studies and contribute to the advancement of computational design
and fabrication practices.
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