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Introduction01
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Introduction
How to evaluate structural fatigue performance?
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Issues with the test pyramid
How to handle composites?

What about composite lay -ups?

What about environment?

How long does all of this take?
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Typical Product Life Cycle Approach

• NPV Assumptions
• Requirements
• Ideas
• Hand calcs

Concept 
Generation

• Linear FEA
• Generic design curves

Concept 
Development • Fatigue lifing / 

durability
• Functional 

Assessments
• “Should cost”

Detailing and 
Release

• Replacement rate
• Repair rate
• LCC/LCA
• Disposal

In-Service
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D- STANDART Value Chain

• NPV Assumptions
• Requirements
• Ideas
• Hand calcs

Concept 
Generation

• Linear FEA
• Generic design curves
• Fatigue lifing / durability
• LCC/LCA
• Disposal/Circularity

Concept 
Development

• Functional Assessments
• “Should cost”

Detailing and 
Release

• Watch the cash roll in!

In-Service
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Issues with the test pyramid
The D-STANDART Answer

What about composite lay -ups?
Understand effect of fibre 
orientation

What about environment?
Understand combined effect

How long does all of this take?
Test faster
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High Frequency Testing02
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Chapter 2 High Frequency Testing (HFT)
Innovation and Standardization

1) Derive a fatigue damage onset law

2) Demonstrate the effect of self-heating

3) Demonstrate and validate the technology

From raw data to fatigue law

Fatigue law of the aero 
demonstrator

The environmental temperature can 
mitigate the effect of self heating
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Chapter 2 XCTE Spin -Off
Journey & Next Steps

Method 
Developed

Lab Validation

Technology 
Recognized

PAST
Business Model 
Shaping

IP Strategy

Pilot Talks

NOW
Company 
Launch

Starting Pilot 
Projects

Customer 
Expansion

NEXT
Simulation 
Integration

Industry
Adoption

Global 
Customer Base

FUTURE VISION
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Effect of Fibre Orientation03
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Chapter 3 Methodology
New application of existing standards

0//0

Multidirectional layups: Loading complexity:

Mixed mode: 
MMB

Mode I: DCB

Mode II: 
ELS

0//45

0//90 Based on ASTM / ISO 
quasi-static standards
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Mode I
0//0

0//90

0//45
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Mode I

0//0

0//90

0//45

Increased fatigue resistance
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0//450//90

0//0 

Oscillation/migration gives more fibre bridging

Crack growth direction

Mode I
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Mixed mode
50% mode I, 50% mode II 

0//0

0//45
0//90

Which interface is 
conservative depends 

on loading mode!
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Chapter 3 What about mode II?

Check out the poster!

Coming soon* to a journal near you

*depending on reviews
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Effect of Environment04
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Chapter 4 Methodology

Control of temperature and 
humidity during test
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Chapter 4 Results
Change of Paris Curves

Wet

Cold

Hot

More brittle

More toughMore tough
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Chapter 4 Results
Combined Effect

Cold/Wet Hot/Wet

Better

Worse
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RESULTS
Fractographic analysis

Chapter 4

D
ry
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Chapter 4 Empirical Model
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Conclusion05
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Chapter 5 Conclusions
How far did we get

What about composite lay -ups?
Characterisation of fibre 
orientation; worst case depends 
on loading mode

What about environment?
Empirical model; importance of 
combined effect

How long does all of this take?
High frequency screening 
method, test in hours instead of 
days
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Chapter 5 Want to know more?
Read our results and use our data!

www.d -standart.eu/publications

https://doi.org/10.5281/zenodo.15049769

http://www.d-standart.eu/publications
http://www.d-standart.eu/publications
http://www.d-standart.eu/publications
https://doi.org/10.5281/zenodo.15049769
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Thank you!

Contact points 
for any question:

Project Management Officer

Mathieu LIONS (LUP)

Email: mathieu.lions@l -up.com

Phone: +33 7 83 28 19 82

Coordinator

Marco NAWIJN (NLR) 

Email: Marco.Nawijn@nlr.nl

Phone: +31 88 511 44 86
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d-standart.eu

Presenter

John-Alan PASCOE (TUD)

Email: j.a.pascoe@tudelft.nl

Phone: +31 15 27 86604

Communication Officer

Peggy FAVIER (LUP)

Email: peggy.favier@l-up.com

Phone: +33 6 75 64 10 78

mailto:mathieu.lions@l-up.com
mailto:mathieu.lions@l-up.com
mailto:mathieu.lions@l-up.com
https://zenodo.org/communities/d-standart/?page=1&size=20
https://d-standart.eu/
https://d-standart.eu/
https://d-standart.eu/
http://www.linkedin.com/company/d-standart
https://www.youtube.com/playlist?list=PLacCS2Wdn7rc9BRxlVxQ8zTHiglZSxPX7
mailto:j.a.Pascoe@tudelft.nl
mailto:peggy.favier@l-up.com
mailto:peggy.favier@l-up.com
mailto:peggy.favier@l-up.com
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