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Challenges in Aeronautical Fatigue and

Structural Integrity
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ICAF  Shift to the Digital Engineering Paradigm s

on Aeronautical Fatigue
and Structural Integrity

« Models are the core of Digital Engineering
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Digital Twin: Enhancing Virtual-Real Fusion of ‘*
wmt Aeronautical Structures \&7

« A digital twin is a bidirectional mapping system between physical and
digital space, facilitating the virtual-real fusion of aeronautical structures.
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Multi-scale Analysis
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« Trends of key technologies

« Multi-level structural model verification and validation
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DEDT for the Design and Validation Stage

« Trends of key technologies

Virtualization of physical test system
Simulation of structural mechanics behavior
Integration of digital and physical models
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« Recent activities in China
- Digital design and evaluation of a landing gear
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« Recent activities in China
« Rapid prototyping and Agile iteration
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DEDT for the Operation and Maintenance Stage

Trends of key technologies
« Model/data fusion for structural inspection and maintenance
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« Trends of key technologies
« Advanced structural health monitoring
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« Recent activities in China
« Ongoing structural integrity management of aging GA aircrafts
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=2 DEDT for the Operation and Maintenance Stage

« Recent activities in China
 Application of SHM in the structural fatigue test
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« Recent activities in China
 Software development

R material1-E Tlell
1json 0.32 71567.0 35
2json 0.319 71181.0

350N | i vnessarERAe

- =« PRredictive Maintenance

S e

L EER [i§

WEF

° ¢C .m0

Third party software Guided wave measurement

1 Beihang University
2 AVIC Aircraft Strength Research Institute

Digital Twin Visualization for Various
Structures

 EANMTEE R G

——~

ICAF 20230 | 17



ICAF  Outline N

on Aeronautical Fatigue
and Structural Integrity

1. Digital Engineering and Digital Twins (DEDT) for Aeronautical

Fatigue and Structural Integrity
2. DEDT for the Design and Validation Stage
3. DEDT for the Operation and Maintenance Stage

4. Outlook

g~
ICAF 20230 | 18



ICAF

International Committee
on Aeronautical Fatigue
and Structural Integrity

Calls for Cooperation among All Stake-Holders

A
\& 7

G Develop digital methods for aeronautical
fatigue and structural integrity;
» Provide education and training for

owners/operators and engineers.

Universities
/Institutions

> Provide design and test data;

» Formulate strategic solutions

Owners
/Operators

Aircraft
anufacture

to structural integrity

management.

» Understand the need for fatigue
and structural integrity issues;

> Provide flight and maintenance

J

data following the guidance.

g
ICAF 20230 ‘ 19



N

}'A

ICAFE  Calls for Closer Academic Communication E
> Establish Industry Standards that /> Launch Reputable Journals for \
Advance Aerospace Engineering: Knowledge Exchange:
Ensure product consistency, safety, serve as platforms for collaboration
and reliability. among researchers, industry
professionals, and academia.

6 Strengthen Collaboration through Empower Communication through\

Academic Associations: Academic Conferences:
Cultivate a collaborative culture, Foster interdisciplinary dialogue and
providing resources and support, and knowledge sharing.

\ creating platforms for interaction. )
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ICAF 2025:

Welcome to Xi‘an, China!
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