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Why Engineers Don‘t Do RDM

Content

1. A Good Engineer Is a Lazy Engineer

2. A Futuristic Case Study in Engineering Research
a. Engineering Methods
b. Design Process

c. Scientific Research

3. Our Approach to Implement RDM at a Multifaceted Research Facility

|TA International Centre 2 RWTH

_eroup  for Sustainable Textiles 4 ITA



A Good Engineer Is a Lazy Engineer

Some Engineering Creeds

« ,A good engineer is a lazy engineer.”

- ,Master the essential abilities. You got too much to do to focus on other stuff.”
- Everything must be efficient and / or effective

e _There is a method. If there is none: Create a method!*

- For the many different engineers’ tasks, there is almost always a standardized method
- While engineers are usually good in finding new solutions to technical problems, their methods seldomly change

y
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Futuristic Case Study — Engineering Research
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Futuristic Case Study — Engineering Methods

Current Process Analysis

« Determine process goals
— High production speed

?

* |dentify bottlenecks
— Wetft insertion speed

Woven cloth

* Address bottlenecks

with new approach
— Increase weft insertion rate
— Rail gun?

Weft Insertion

X7 %
AV 24N 7454
\/\b Harnesses Filling yarn
Warp beam

Filling carrier Cloth roll

- Data output: Process analysis, novel approach IR sl RO it
3]

‘RW“-I

Process
Analysis
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https://diutestudents.blogspot.com/2017/05/weaving.html
https://x.com/atla_kouhou_en/status/1965701798448013737/photo/3
https://www.gutenberg.org/files/25731/25731-h/25731-h.htm#I_Egyptian_Looms

Railgun Case Study — Engineering Methods

List of Requirements

« Determine detailed solution goals

- Data output: LoR as a spreadsheet

ID Requirement Acceptance Criteria Stakeholder

Thread Integrity — The weft yarn must < 0.5% fiber damage per

00 remain intact 100.000 insertions

Materials / R&D
Max deviation £0.5 mm at 1 m

MO02 High Accuracy of Shot Placement .
distance

Controls/Engineering
Safety shutdown < 10 ms;

MO03 Electrical Safety & Machine Protection :
interlocked covers

Safety Engineering

Process List of
Analysis Requirements
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Railgun Case Study — Engineering Methods

Problem Partitioning & System Solutions Energy Projectile Problem C
. efficiency deceleration
* Problem set ’ ’ ’
» Sub-problems | Recuperation L Gun range wall Solution C.1
* Sub-solutions ) - ) ’ ’
i ) Initial Electromagnetic
e Solution set —{  mechanical — 9 Solution C.n
J acceleration brake
- Data output: Lists of sub-problems, matrices of ( ) ( )
solution possibilities and subjective evaluation —  Solar power . Open window
of multiple engineers \ ) \ )
Analysis Requirements Partitioning Solution
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Railgun Case Study — Design Process

Mock-Up

 Usually multiple mock-ups from which to choose one

- Data output: First CAD models, decision process
documentation

Process List of Problem System Mock U
Analysis Requirements Partitioning Solution P

‘RW'IH
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Railgun Case Study — Design Process

Detailed Design

 Progression from mock-up to finished system design

- Data output: Paper sketches, part lists, drawings,
CAD models, circuit diagrams,
rendered images, software code etc.

Process List of Problem System Mock U Detailed
Analysis Requirements Partitioning Solution P Design
IT International Centre °

_eroup  for Sustainable Textiles


https://www.shutterstock.com/search/drafting-background
https://www.dreamstime.com/royalty-free-stock-images-electronic-plan-image9232389

Railgun Case Study — Design Process

Prototyping and Manufacturing

« Translating CAD data into machine code
(often G-CODE)
* Procuring necessary parts / components

« Data output: code, procurement documentation,
manufacturing process documentation

Process List of Problem System Mock U Detailed
Analysis Requirements Partitioning Solution P Design
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https://hlhrapid.com/knowledge/
https://entechltd.com/wp-content/uploads/CNC-Milling-Process-2.jpg
https://ecelectronics.com/news/product-realisation-

Railgun Case Study — Design Process

25

System Integration

« Combining the different components to a functioning system

bOLEHOLHD

31 32 33 34 35 36 37 38 39

- Data output: Assembly & set up manual, (safety) data sheets,
assembly documentation, GUI etc.

Process List of Problem System Detailed System

Analysis Requirements Partitioning Solution Mock Up Design el Integration
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https://documents.pdod.de/hansgrohe/hgx_39__heg03039_svg.jpg

Railgun Case Study — Design Process

Process Evaluation

Yes Good ending

Does it work as
planned?

No Why not? Improve

- Data output: Process Data, Trouble Shooting
Documentation, everything from before

L ]

Process List of Problem System Detailed System Process
Analysis Requirements Partitioning Solution Mock Up Design el Integration Evaluation
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Railgun Case Study — Design Process

Scientific Research

« Parameter studies, process enhancement etc.

- Data output: material data, process data

A
engineering ,lab coat
science”
documentation is painful » bad docum.
e e Partioning Soluton Mock Up Bt Prototype e £ el Research
13 RWNTH
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Our Approach to Implement RDM at a Multifaceted Research

Facility
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What we do - Start softly

One step after the other

« We start with proper experimental documentation

—> electronic lab notebook (ELN)

eLabFTW
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What we do — Make it easy

ELN integration

We...

Formed a small team of 6 scientists

Set up a structure for 100 scientists + their students
across 13 research groups

Prepared templates for all equipment and material we use
Already integrated all our testing machines into eLabFTW
Did a pilot phase with our small team

Found a sufficient amount of admins for all our teams
Do regular admin meetings

Offered roll-out workshops

Implemented it in onboarding of new scientists
Include it in special lectures aswell as students’ works
Regularly exchange with other (engineering) institutes

J\\

> Structure p Pilot

v Roll-Out

» Knowledge Transfer
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What we do — Future plans

Future RDM at our institute

As soon as our ELN works somewhat smoothly, we will address other RDM aspects like

Data Management Plans

©
Coscing ™™ ERE

Archiving

@ eLabFTW
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Why Engineers Don‘t Do RDM

Leonie Hoffmann, M. Sc.

Phone: +49 241 80-49161

E-Mail: leonie.hoffmann@ita.rwth-aachen.de

Johannes Lang, M. Sc.

Phone: +49 241 80-24745
E-Mail: johannes.lang@ita.rwth-aachen.de

Institut fir Textiltechnik of RWTH Aachen University
Otto-Blumenthal-Stral3e 1, 52074 Aachen

Internet: www.ita.rwth-aachen.de

Current events: www.ita.rwth-aachen.de/events

Visitusonline: EE @ M@MEA:?

Textile Innovations Thank you
Sustainable.Digital.Individual. for your attention!
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