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Course Content

The online course investigates the area of part complexities and part consolidation in additive
manufacturing and looks at examples of where it is being adopted and the benefits in this realm.
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=7 Part Complexity & Part Consolidation

Short Description

A possible metric for success in the AM industry, rather than market size, is to
investigate the number of unique additive manufacturing applications that will
create value in ways that traditional manufacturing cannot. The term
complexity for free is explored and the need to consider that the design
complexity must add some type of value that can’t be achieved by conventional

manufacturing.
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Conformal Cooling

Conformal cooling is a technique that incorporates custom cooling channels into the
tools used in plastic injection molding or blow molding processes. The cooling
channels can be specifically designed to match part geometries for more effective
and uniform cooling. Pairing conventional cooling with injection molding can reduce

cycle times by 10 to 40%.

3D Printed Cooling Channels

Improved balance
Improved swarf
evacuation

Reduction in cutter
weight

Sample machine cutters with custom built cooling channels:
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By using metal 3D printing to manufacture the cooling channels, they can be custom
designed and manufactured to closely conform to the shapes of even the most

complex part geometries.



/__\

TE@CH

Generative Design

Generative design is an iterative design process that generates multiple design
outputs that meet predefined constraints, allowing many hundreds, if not thousands

of possible solutions to be evaluated within a relatively short timeframe.

Generative Design

Aerospike engine design with
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Part Consolidation

In many sectors, including the automotive and aerospace, the ability to reduce the
amount of individual parts has many benefits, including the reduction in part count in
comparison to previous designs, considerable weight reductions and also cost

reductions.

Part Consolidation

=

Additive manufactured part
Locking shaft for Aircraft Door. Courtesy of EOS
Part reductions

Weight reductions

Image source: Formnext 2022 Cost reductions
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When to Consolidate Parts or Assemblies with AM

Typically, it is nhot enough to think in terms of combining two parts. Ideally, you should be thinking in
terms of systems or units that contain ten or twenty plus parts if you can, dependant on the unit. The

more parts being combined, the more benefits will be made possible as already outlined.

When to Consolidate Parts or Assemblies with

Material usage

Based on the component that is to be reviewed, both the advantages and disadvantages need to be

considered in the process selection.

Notes



For further information please

Contact us via the Faculty of Engineering &

Technology, ATU Donegal.

ATU Donegal


https://www.lyit.ie/
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Funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the European Education and Culture
Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them.

This document is available under the Creative Commons CC BY-NC-SA 4.0 licence.

You are free to:
Share — copy and redistribute the material in any medium or format

Adapt — remix, transform, and build upon the material

The licensor cannot revoke these freedoms as long as you follow the license terms.

Under the following terms:

Attribution — You must give appropriate credit , provide a link to the license, and indicate if changes
were made . You may do so in any reasonable manner, but not in any way that suggests the licensor
endorses you or your use.

NonCommercial — You may not use the material for commercial purposes .

ShareAlike — If you remix, transform, or build upon the material, you must distribute your contributions
under the same license as the original.

No additional restrictions — You may not apply legal terms or technological measures that legally restrict
others from doing anything the license permits.

Notices:

You do not have to comply with the license for elements of the material in the public domain or where
your use is permitted by an applicable exception or limitation .

No warranties are given. The license may not give you all of the permissions necessary for your intended
use. For example, other rights such as publicity, privacy, or moral rights may limit how you use the
material.

More information at: https://creativecommons.org/licenses/by-nc-sa/4.0/
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