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• Project manager : SINTEF

• Industry consortium :

• Other releant academics interaction include : NTNU, UoA and UFRJ 

• 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 
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WP1 Objective corrosion grading of chain links: Task 1.1 New corrosion grades
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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: enhanced unwrapping algorithm 
and geometrically based corrosion criteria 

Ex: detected pits in given chain link



Corrosion severity signature (radar 
representation)

136mm, 16 years service



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

Texture 
unwrapping

3D scan of corroded Chain 
links (Point clouds)

Ex: FEM of corroded chain link

Ex: Stress map extracted



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.



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

Task 2.2 Seamless Integration of Finite Element analyses



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.

𝑁𝑝 =
𝑑𝑎

𝑑𝑁
= 𝐶 ∆𝐾𝑡ℎ

𝑚

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.

➢ Parametric FEA studies
Nf= 𝑁𝑖 + 𝑁𝑝



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

• Impact of general corrosion loss

• Effects of localized corrosion (e.g., PWC, pitting, mega pits)

• RS influence on S-N curve slope (m > 3 for corroded links)

❖ Quantify crack initiation vs. crack growth contributions

WP3: New insights for enhanced SN-based model

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

❖ 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

mailto:alexandre.kane@sintef.no
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