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From Design to Fabrication
Recapitulation

problem design prototyping fabrication manufacturing

lectureinput output

iterations
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› Scalability refers to the ability of an organization (or a system, such as a 
computer network) to perform well under an increased or expanding 
workload.

Scalability
Quicker to market, faster iterations, lower costs

Stark, J. (2022). Product Lifecycle Management (PLM). In: Product Lifecycle Management (Volume 1). Decision Engineering. 
Springer, Cham. https://doi.org/10.1007/978-3-030-98578-3_1 https://link.springer.com/chapter/10.1007/978-3-030-98578-3_1

?

https://doi.org/10.1007/978-3-030-98578-3_1
https://link.springer.com/chapter/10.1007/978-3-030-98578-3_1


5| Florian Michahelles

3d printing vs. injection molding

› 3D printing has a low entry cost

› Easy to make design changes.

› Good for intricate designs

› a slow production method

› unable to produce larger items

› Rough finish

 Small batch production, including prototyping

 Intricate designs with gaps or holes in the middle

 Design changes, even during production

› Able to mass produce a high volume of parts

› Enhanced strength of objects.

› Minimal wastage

› Limited design capabilities.

› Difficult to correct mistakes or change designs.

› Expensive entry costs.

 Large batch production as you can create multiple identical 
objects simultaneously

 Strong, solid designs that are based on one continuous form

 Smooth finishes for parts that move against other objects. 

 By using the processes together, it is possible to shorten pre-production 
cycles before moving onto large batch production.

https://www.twi-global.com/technical-knowledge/faqs/3d-printing-vs-injection-moulding

https://www.twi-global.com/technical-knowledge/faqs/3d-printing-vs-injection-moulding
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Practice



7| Florian Michahelles

Product life cycle management
five phases

“Product Lifecycle Management (PLM) is the business activity 
of managing, in the most effective way, a company’s products 
all the way across their lifecycles; from the very first idea for a 
product all the way through until it is retired and disposed of.”

Stark, J. (2022). Product Lifecycle Management (PLM). In: Product Lifecycle Management (Volume 1). Decision Engineering. 
Springer, Cham. https://doi.org/10.1007/978-3-030-98578-3_1 https://link.springer.com/chapter/10.1007/978-3-030-98578-3_1

https://doi.org/10.1007/978-3-030-98578-3_1
https://link.springer.com/chapter/10.1007/978-3-030-98578-3_1
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Product life cycle management
management structure

Stark, J. (2022). Product Lifecycle Management (PLM). In: Product Lifecycle Management (Volume 1). Decision Engineering. 
Springer, Cham. https://doi.org/10.1007/978-3-030-98578-3_1 https://link.springer.com/chapter/10.1007/978-3-030-98578-3_1

https://doi.org/10.1007/978-3-030-98578-3_1
https://link.springer.com/chapter/10.1007/978-3-030-98578-3_1
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Product life cycle management
a full organizational structure emerges…

Stark, J. (2022). Product Lifecycle Management (PLM). In: Product Lifecycle Management (Volume 1). Decision Engineering. 
Springer, Cham. https://doi.org/10.1007/978-3-030-98578-3_1 https://link.springer.com/chapter/10.1007/978-3-030-98578-3_1

https://doi.org/10.1007/978-3-030-98578-3_1
https://link.springer.com/chapter/10.1007/978-3-030-98578-3_1
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Product life cycle management
a full organizational structure emerges…

Stark, J. (2022). Product Lifecycle Management (PLM). In: Product Lifecycle Management (Volume 1). Decision Engineering. 
Springer, Cham. https://doi.org/10.1007/978-3-030-98578-3_1 https://link.springer.com/chapter/10.1007/978-3-030-98578-3_1

https://doi.org/10.1007/978-3-030-98578-3_1
https://link.springer.com/chapter/10.1007/978-3-030-98578-3_1
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Digital Twin

A digital twin configures, manages, 
and stores all product-related 
content—from final assembly 
structures to individual 
components—in a single, central 
repository

https://www.youtube.com/watch?v=ObGhB9CCHP8

https://www.youtube.com/watch?v=ObGhB9CCHP8
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Digital Twin
integrating all product related data

Stark, J. (2022). Product Lifecycle Management (PLM). In: Product Lifecycle Management (Volume 1). Decision Engineering. 
Springer, Cham. https://doi.org/10.1007/978-3-030-98578-3_1 https://link.springer.com/chapter/10.1007/978-3-030-98578-3_1

https://doi.org/10.1007/978-3-030-98578-3_1
https://link.springer.com/chapter/10.1007/978-3-030-98578-3_1
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› https://www.ptc.com/-/media/Files/PDFs/PLM/plm_foundation_bom-centric-10-ways-wp.pdf

Example Implementation: PTC Windchill

https://www.ptc.com/-/media/Files/PDFs/PLM/plm_foundation_bom-centric-10-ways-wp.pdf
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› https://www.ptc.com/-/media/Files/PDFs/PLM/plm_foundation_bom-centric-10-ways-wp.pdf

1. Provide early visibility to stakeholders
Early involvement of supply chain management

https://www.ptc.com/-/media/Files/PDFs/PLM/plm_foundation_bom-centric-10-ways-wp.pdf
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2. Support a range of structures.
traceability between parts (CAD, electrical, mechanical, software, and so on). 

› https://www.ptc.com/-/media/Files/PDFs/PLM/plm_foundation_bom-centric-10-ways-wp.pdf

https://www.ptc.com/-/media/Files/PDFs/PLM/plm_foundation_bom-centric-10-ways-wp.pdf
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3. Manage configurations

› https://www.ptc.com/-/media/Files/PDFs/PLM/plm_foundation_bom-centric-10-ways-wp.pdf

https://www.ptc.com/-/media/Files/PDFs/PLM/plm_foundation_bom-centric-10-ways-wp.pdf
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4. Enable pervasive visualization.
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5. Improve component and supplier management.
reuse can help reduce inventory complexity
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6. Change management and traceability.
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7. Optimize downstream
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› share relevant, accurate, up-
to-date data that can be 
accessed

› IP policies must be in place to 
ensure access privileges are 
consistent

› optimize collaboration without 
introducing the risk of losing IP 
or failing to meet regulatory 
requirements

8. Enable effective collaboration and IP protection.
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9. Create reports.



23| Florian Michahelles › https://control.com/technical-articles/introduction-to-product-lifecycle-management/

Product lifecycle management
Example Siemens SIMATIC

official product launch.
• features defined
• marketing: 

differences
• managing suppliers

ramp-up:
• full-scale production
• time-to-market
• lowering costs
• change/cost mgmt. stabilize:

• less room for errors
• improvement vs. 

obsolenscence

last stage
• new product in 

development
• discontinuation

https://control.com/technical-articles/introduction-to-product-lifecycle-management/
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Vision: Ubermanufacturing
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Where Could We Innovate? – Innovation Strategy

› “product innovation” – changes in the things 
(products/services) which an organization offers;

› “process innovation” – changes in the ways in 
which products and services are created and 
delivered; 

› “position innovation” – changes in the context in 
which the products/services are introduced; 

› “paradigm innovation” – changes in the 
underlying mental models which frame what the 
organization does

Responsible Innovation: Managing the Responsible Emergence of Science and Innovation in Society
Editor(s):Richard Owen, John Bessant, Maggy Heintz, April 2013
https://onlinelibrary.wiley.com/doi/pdf/10.1002/9781118551424

https://onlinelibrary.wiley.com/doi/pdf/10.1002/9781118551424
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Circular economy
towards a sustainable society

Geissdoerfer, M., Pieroni, M. P., Pigosso, D. C., & Soufani, K. (2020). Circular 
business models: A review. Journal of cleaner production, 277, 123741

› strategy to address 
environmental impacts 
and other objectives 
like material 
sovereignty

› manufacturing 
responsible for 30-35% 
of global greenhouse 
gas emissions

› circularity rate is only 
7.1% globally, around 
12% in Europe
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Example Ricoh
Management Strategies and Identification of Material Issues

https://www.ricoh.co.th/about-ricoh/environment-and-
sustainability/materiality-for-ricoh-group
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Forthcoming regulation: EU product passport

https://www.bluestonepim.com/blog/digital-product-passport

Where and how the product was manufactured, including the 
sourcing of raw materials.

Information about the materials used, such as 
recyclability or the presence of hazardous substances.

Data on the product’s carbon footprint, energy consumption, 
and overall sustainability throughout its lifecycle.

Safety certificates, user manuals, and other 
regulatory compliance documents (e.g., proof of 
conformity with EU standards).

Guidance on repairability, reusability, 
and recyclability, including durability 
information.

Instructions for responsible disposal at the 
product’s end of life.

https://www.bluestonepim.com/blog/digital-product-passport
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Example: Battery passport

https://thebatterypass.eu/
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Example: 
Remanufacturing of turbine blades by laser direct deposition

Wilson, J. M., Piya, C., Shin, Y. C., Zhao, F., & Ramani, K. (2014). Remanufacturing of turbine blades by laser direct 
deposition with its energy and environmental impact analysis.Journal of Cleaner Production,80, 170-178.

• combination of 3d scanning, digital reconstruction and 
additive manufacturing

• significant impact reduction potential compared to new 
blade
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Example: Consumer electronics
Daisy – Apple disassembly robot

https://www.apple.com/newsroom/2023/04/apple-will-use-100-
percent-recycled-cobalt-in-batteries-by-2025/

https://www.apple.com/newsroom/2023/04/apple-will-use-100-percent-recycled-cobalt-in-batteries-by-2025/
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› significant potential for cost and environmental impact improvement
› also towards new operational and business models like circulation factories
› both humans and automation will play important role
› success factors

› fast identification of state and necessary actions
› flexibility of equipment, synergies in factory
› digital models and passports with life cycle information
› product design!

Summary of circulation economy
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What are your questions?

Scalability and Responsible Innovation
Questions?

www.pngwing.com, 2023.



Project
Final Presentations
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Sample Pitch
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Final Presentations: The Pitch Structure

Problem/Opportunity
› Articulate the key problem or 

opportunity your project tackles

Target group
› Target user group for your smart prop 

and explain why this group is 
important

Value proposition
› Unique value your smart product 

provides in solving the problem

How does your product make the lives of your audience better?

[adapted from https://guykawasaki.com/the-only-10-slides-you-need-in-your-pitch/ ]

Illustrate
› Visually represent key concepts, 

processes, or components of your project

Showcase smart prop
› Integrate a demo into the presentation

Envisioned Business model
› Model or strategy, focusing on how it will 

generate revenue and can be sustainable

https://guykawasaki.com/the-only-10-slides-you-need-in-your-pitch/
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› Submission at all project stages is mandatory
› Submission of the slides beforehand

› January 21, 2025, until 23:59 h
› No changes allowed afterward!

› Final Presentations are given in class
› There will be two presentation days

› January 22, 2025, from 11:00 h (c.t.) to 13:00 h
› January 29, 2025, from 11:00 h (c.t.) to 13:00 h
› Random assignment of presentation slots – be prepared and ready!
› Participation is mandatory!

Final Presentations: Organization
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Final Presentations: Submission Guideline

› All groups must submit the following:
o Final presentation in PDF format 
o Photos of your final smart devices/ props
o Final CAD files
o Reflection on the project in about 300-400 words (ca. one DINA4 page)

› Your presentation must be no longer than 5 minutes

› 5-minute Q&A session
o Review lecture content like material types and fabrication techniques
o Each group must ask at least one question to the presenting group
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