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Course Content

The online course explores possible advantages and limitations of AM in manufacturing in terms of
suitability in a production environment and the associated costs.
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=2 Comparison of Costs in Conventional
Vs Additive Manufacturing

Short Description

Manufacturing industries and investors are always looking to improve their
manufacturing processes to lower cost, energy consumption and expand their
capability. The rapid growth of AM is bringing to light novel techniques to expand
manufacturing capability and reinvent the wheel. Research and industries interest lie
in determining where AM can replace or create new manufacturing systems. A leading
guestion in this space is how additive manufacturing compares in terms of costs with

conventional manufacturing methods?
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> Production Volumes

High Volume Production

Comparing traditional manufacturing methods such as molding, in which large
guantities of identical goods are produced, with additive manufacturing capabilities in

high volume production.

High Volume Production

Sample InjectionMold part and InjectionMold
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Mass Customisation

In terms of customisation, industry are increasingly recognizing additive
manufacturing as a valuable addition to existing manufacturing technologies and

solutions, driving operational efficiency, customer satisfaction, and profit.

AM for Mass-Customisation

How to address evolving

Iindvidual customer How many mass-produced
?

preferences over the PLC e o variants to manufacture to

satisfy custorners?

? “=X=~a
Which pricing policy to apply o” .~ MANUFACTURING
4 SWEET SPOT

| OPERATIONS

Re-imagine

What are the effects of
capacity constroints and

inventory?

Could we benefit from o
technology-switching scenario with
AM and MC ?

Lacroix, R.,Timonina-Farkas, A., & Seif ert, R. W. (2022). Utilizing additiv e manuf acturing and
mass customization under capacity constraintsurnal of Intelligent Manufacturing-21.
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Mass Complexity

The complexity advantage offered by additive manufacturing is providing
opportunities to essentially ‘hit two birds with one stone’, with the ability to eliminate
forging, and joining process by printing complete parts in one print. Most high-volume
applications of AM produce parts that are not impossible if made conventionally but
add process complexity if done so: Complexity of producing multiple unique parts in
a single build, complexity of producing unique builds consecutively, and similarly the

complexity of tuning the entire value-chain to deal with unigue parts at scale.

High Volume Production

Mass Complexity:

A ‘hit two birds with one stone’ (Pereira et al. 2019)
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Added Value Through AM Low Volume Production

The recent advancements in AM have enabled engineers to create parts with complex geometries
and unique design features without creating molds, in many ways economizing low-volume
production and adding value. Companies have already started embracing the perks of additive
manufacturing processes within their Maintenance, Repair, and Overhaul operations as viable
alternatives to conventional methods.

Added Value Through AM Low Volume
Production

Adding Value

“ 1
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3D Printing Spare Parts on Demand

Investigating spare parts management issues in manufacturing and how additive manufacturing can
overcome some of these issues. Additive manufacturing makes it possible to produce spare parts in
small quantities, even single items, at a very low cost leading towards less inventory and as a result,
less storage space issues and associated costs. Parts can also be printed locally, which saves
transportation time and costs. Additive manufacturing of spare parts can offer manufacturing

flexibility and contributing to a sustainable approach, can also help further reduce waste.

3D Printing Spare Parts on Demand

Challenges associated with 3D Printing Spare Parts

The advantages of 3D printing need to be balanced against the risks, including that spare parts 3D

printed by third parties could be of insufficient quality and subject to legality constraints.
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Hybrid Manufacturing

Additive manufacturing and subtractive machining are often considered as competitors but

combining additive manufacturing with traditional manufacturing may solve many of the market’s

demands, in the form of Hybrid Manufacturing.

Hybrid Manufacturing

Notes
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How to Calculate the Costs of AM

To uncover the hidden costs and calculate the real cost of additive and conventionally
manufactured items per unit, calculations that varies by the quantity ordered and applies to their
unique circumstances should be used, similar to what an additive manufacturing cost curve model
illustrates.

How to Calculate the Costs of AM

Hidden Costs

Calculate the real costs
Additive Manufacturing

) =
©
o
e
o
o
-
3
o

- — . = . . — . . . . — . . e = sl

Calculations that varies

by the quantity ordered
Traditional Manufacturing
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Part Volume

A Cost Curve Comparison
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These form of cost curves are ideal tools for highlighting the difference between any two
technologies, but it is vital in the decision making process that the data supporting the chart must be
accurate and comprehensive, considering time, labour and all associated costs, including direct and
indirect costs.
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For further information please

Contact us via the Faculty of Engineering &

Technology, ATU Donegal.

ATU Donegal
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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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