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DESIGN FOR ADDITIVE MANUFACTURING

Part orientation and support structure generation
Definition
Part Orientation refers to the positioning of a part within the build volume of an additive
manufacturing (AM) machine. This orientation affects the quality, strength, and surface
finish of the final product.
Support Structure Generation involves creating temporary structures that provide

stability to overhanging features, bridges, and complex geometries during the 3D
printing process. These supports are removed after the part is completed!.

Detailed Explanation

1. Part Orientation:
© Optimization: The orientation is optimized to minimize build time,
material usage, and potential defects. Factors like surface finish,

mechanical properties, and thermal stresses are considered.

© Software Tools: CAD and AM software often include tools to
automatically suggest optimal orientations based on user-defined criteria

2. Support Structure Generation:
© Design: Supports are designed to prevent deformation and ensure

dimensional accuracy. They are typically made of the same material as the
part or a different, easily removable material.
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© Types: Common types include tree-like supports, lattice structures, and
solid supports. The choice depends on the part geometry and the AM
process used

Y

Additive
Manufacturing
Process Chain. i‘ |?

Turbine Blades manufactured by 3D Printing: The high perfc gas turbine are produced using Additive Manufacturing.

Advantages

* Improved Quality: Proper orientation and support structures enhance surface
finish and dimensional accuracy.

* Reduced Material Waste: Optimized orientation and minimal support
structures reduce material consumption.

* Enhanced Strength: Correct orientation can improve the mechanical
properties of the part by aligning the build layers with the load paths

Disadvantages

* Increased Complexity: Determining the optimal orientation and designing
support structures can be complex and time-consuming.

* Post-Processing: Removing support structures can be labor-intensive and may
require additional finishing processes.

* Software Dependency: Reliance on software for optimization may limit the
designer’s control over the final outcome

Applications

* Aerospace: Used for manufacturing lightweight, high-strength components with
complex geometries.

* Medical: Essential for creating custom implants and prosthetics with intricate
designs.

* Automotive: Helps in producing parts with optimized strength-to-weight ratios.

* Consumer Goods: Enables the production of customized products with unique
designs
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