
JIP Moorlife - Objectives 

Level 4 _ Hybrid tool for design & digital twin

- AI-based corrosion grade prediction

- FEA-informed hybrid S–N models

- 3D scan-based corrosion evolution forecasting

Level 3+ _ Advanced FEA

- Real corroded geometry with surface pitting

- Residual stress evolution after proof loading

- Detailed SCFs and local stress/strain at hotspots for S–N, 
crack initiation/propagation models

Level 2+ _ Corrosion Grade S–N Models

- Automatic corrosion classification (incl. pitting corrosion, 
cross section variation and defect's location)

Fatigue Assessment of corroded chain links – JIP Moorlife planned 
advancements



JIP phase 1

Sponsor fees per participant:

• 600 kNOK per year for Energy companies 

• 200 kNOK per year for Contractors/Suppliers 

• 150 kNOK per year for Engineering companies

• In-kind contribution from the classification society

JIP Moorlife – Consortium and funding

2 years project (2025 – 2027)

Project manager : SINTEF

Industry consortium :

*Finalizing contractual agreements with three additional industrial partners.



WP1: Objective corrosion 
grading of chain links

WP3: New insights for 
SN-based model

WP2: Fatigue crack initiation 
and crack growth at hot spots

JIP Moorlife – WPs activities



Texture 
unwrapping

3D scan of corroded Chain 
links (Point clouds)

Surface pitting (pits distribution, 
size morphology analyses

Corrosion loss (cross section 
profile variation analyses)

Input to define and calibrate corrosion 
criteria function of:
• pits criticality (e.i. sharpness, 

volume, depth, density, location…)
• actual minimum cross-section

WP1 Objective corrosion grading of chain links: Task 1.1 New corrosion grades

• New corrosion grades considering pits, material loss and position on  the chain link

Level 1: based solely on 
geometric/topological criteria

Area discretization of the link for 
analyzing location influence



FEM based pit criticality 
(stress maps)

WP1 Objective corrosion grading of chain links: Task 1.1 New corrosion grades

• New corrosion grades considering pits, material loss and position on  the chain link: 
Hybrid (FEM) based corrosion criteria

Level 2: Hybrid (FEA based) 
criteria



WP1 Objective corrosion grading of chain links: Task 1.1 New corrosion grades

• Pipeline for automatic stress map prediction with FEM and AI-accelerated FEM.

➢ Hybrid corrosion assessment tool for design & digital twin



Ex: Corrosion evolution deduced from post-
processing of 3D scans of chain links

WP1 Objective corrosion grading of chain links: Task 1.2 Model corrosion evolution from 
3D scans

• Use 3D scan data to enable interpolation of corrosion patterns between chain links with 
varying years of corrosion (but similar production batches and service conditions).



WP1 Objective corrosion grading of chain links: Task 1.3 Industrial use and feedback

• Industry partners will be granted access to Objocorr during the project, allowing them 
to upload and process their own scan data, as well as providing feedback. 

• Documentation, including a User Guide, will be made available. 

• Access to the database will be managed according to data ownership.



WP2 FEA Stresses concentration, Fatigue crack initiation and crack growth at hot spots: 

Task 2.1 Pipeline for automatic stress map prediction with FEM

Task 2.2 Quantify numerically corrosion loss effect on initial residual stresses field change

Task 2.3 Establish stresses field maps

Stress map



FEM with actual chain links 
geometry and actual RS

SCF investigation, input to Wp1 
for corrosion grade in S-N model 

3D local stress distribution and defect geometry as 
input to crack initiation and crack growth models.
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WP2 Fatigue crack initiation and crack growth at hot spots: 

Task 2.4 Study the impact of local stresses on fatigue capacity at hot spots.

• Remaining life assessment for corroded chain geometry, including residual stresses

• Critical locations in tension/tension 

• Consider fatigue damage (crack initiation), and crack growth models that account for mean stress and RS.

➢ Parametric FEA studies, 

key influencing parameters



❖ Understand Residual Stress (RS) Effects on Fatigue:

❖ Improve corrosion-grade S-N fatigue models by quantifying:

❖ Quantify crack initiation vs. crack growth contributions

WP3: New insights for SN-based model

Cases studies are defined based on partners new input data to expand the assessment:

Under discussions:

❖ Case study 1 : heavy corrosion & Crowns and PWC failures

❖ Case study 2 : PWC & very heavy corrosion

❖ Case study 3 : interlink wear & low corrosion

❖ Case study 4 : very heavy corrosion incl. mega pits

❖ ..



For more information, please contact

Email: alexandre.kane@sintef.no
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