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Background - Timeline

2020
CorrAl

• Interaction between mechanical 
loading and corrosion?

• Primary vs. secondary alloy?
• Impact of surface treatment?
• Electrification > Aluminium

2021
CorrFat

• How does the test mode affect 
• the identified fatigue performance?
• As-print vs. machined
• Axial loading
• RISE internal 

method development
• SK-funding
• Nominal – Sequential - Combined

2022-2025
EICAL

2024 (?)
GRADIENT

2023
BendFat

2022-2025
EVIDENT

• How do different alloys 
respond to corrosion-fatigue?

• Research project
• Bending fatigue
• Nominal – Sequential - Combined

• Can we use DIC to 
identify fracture initiation?

• RISE internal 
method development

• Model quality vs. need for prototypes?
• Research project
• Model validation
• Predictive capability assessment

• Impact of gradient effects 
• on fatigue performance?
• Stress gradient
• Residual stress
• Heterogeneity e.g. coatings
• Linking modelling and 

experiments



• WHAT: Develop capacity to be able to study 

combined effect of mechanical fatigue and 

corrosion.

• WHY: Electrification in the automotive industry > 

structural aluminium components subjected to 

harsh environments.

• HOW: Testing of 3D-printed aluminium 

specimens subjected to both mechanical loads 

and corrosion.

• RESULTS: Wöhler curves for three different test 

sequences and two surface states (as-print and 

machined)

CorrFat



Method - Printing

SLM 125HL As-print To be 
machined

As-print
Ra=4.01 μm

Machined
Ra=0.5 μm



• Accelerated corrosion testing using the 

VDA 233-102 cycle (6 weeks)

– Temperature

– Humidity

– Salt spray

• Effect of corrosion is analysed in terms of 

pit depths

Method - Corrosion



Method - fatigue

Nominal

Sequential

Combined

Mölndal

Borås

Brest

Kista

Machining



• Crack initiation in pits for both sequential and 

combined loading mode

• Average pit depth

– As-printed: 50 µm

– Machined: 11 µm

Results - Corrosion



Results - Fatigue



Results – Fatigue (machined)



• The work is published in MDPI Materials [link]

• The methods and workflow is now used in EICAL

CorrFat – Further reading

https://www.mdpi.com/2459340


• WHAT: Increased understanding for 

environmentally induced crack initiation in 

aluminium. 

• WHY: Electrification of heavy trucks leads to 

new structural components of aluminium. 

These components must be able to withstand 

the operating conditions.

• HOW: Fatigue testing of corroded specimens 

(sequential and combined). Testing is carried 

out in bending using as-cast specimens.

• RESULTS: Quantified impact on fatigue life of 

combined corrosion and mechanical 

degradation.

EICAL



• WHAT: Quantify agreement between FE based 

predictions and experimental results.

• WHY: Quantified prediction capability of a FE 

model can be used to guide further model 

development or to evaluate modeling guidelines.

• HOW: Experiments are designed based on the 

intended use of the modeling tool to be evaluated. 

Tests are then carried out both physically and 

virtually. The predictive capability is quantified by 

comparing quantities of interest.

• RESULTS: Quantitative and qualitative assessment 

of agreement between model and experiments. 

EVIDENT
FEM DIC



• WHAT: RISE-internal project focusing on the use 

of DIC in fatigue testing.

• WHY: For some applications the function is lost 

when a crack initates (e.g. coating). Therefore, the 

time of crack initiation is of interest.

• HOW: Fatigue testing is carried out while 

acquiring DIC images which can be used to 

measure displacements and strains.

• RESULTS: Images showing the strain evolution 

which can be used to identify the time of crack 

initiation.

Fatigue testing with DIC



• WHAT: Increased understanding of gradient 

effects using a combination of modelling and 

experimental techniques.

• WHY: Estimating the actuals stress state in 

bending can be non-trivial e.g. when local 

surface plasticity occurs. 

• HOW: By combining testing (using DIC) and 

model calibration approaches.

• RESULTS: Calibrated FE models and more 

detailed information about the actual stress 

state (including gradient effects).

GRADIENT



• CorrAl > CorrFat

• EICAL

• EVIDENT

• Fatigue testing with DIC

• GRADIENT: project proposal

• Thanks for listening!

• Questions?

Summary
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