
A Part of Braemar Technical Services Incorporating:  

 

Intergranular Corrosion  
(Weld Decay / Sensitisation) 

Sam Foster ς Braemar Adjusting 



Intergranular corrosion occurs within the microstructure of the 
metal or alloy... 
 

...and is a localised attack along the grain boundaries, or 
immediately adjacent to grain boundaries...  
 

....while the bulk of the grains remain largely unaffected.  

 

What is Intergranular Corrosion? 

Normal Microstructure Intergranular Corrosion 



What is Intergranular Corrosion 

Properties of Stainless Steels 

 

Element Role 

Iron Main Component 

Carbon Strength 

Silicon Oxidation Resistance 

Manganese Hardness & Alloying Element 

Chromium Corrosion Resistance 

Nickel Ductility & Toughness 

Titanium / Mo Stabiliser  



How it Works ς Stainless Steel Microstructure 

Chromium (Pink) ς Spread Evenly Throughout Microstructure 
 

 

 

 

 

 

 

 

 

 

 

 

/ƘǊƻƳƛǳƳ Ґ CƛǊǎǘ 5ŜŦŜƴǎŜ ΨLƴŦŀƴǘǊȅΩ !Ǝŀƛƴǎǘ /ƻǊǊƻǎƛƻƴ  
 



Heating of Stainless Steel between 425°C ς 870°C 

 

 

 

 
 

 

 

Chromium (defence) combines with Carbon (strength) and advances 
ǘƻ ƎǊŀƛƴ ōƻǳƴŘŀǊƛŜǎ ǘƻ ŦƻǊƳ ŀ /ƘǊƻƳƛǳƳ /ŀǊōƛŘŜ όǊŜŘύ ΨŦǊƻƴǘ ƭƛƴŜΩΦΦΦ  

How it Works ς Ψ{ŜƴǎƛǘƛǎŀǘƛƻƴΩ 



The now defenceless region surrounding each grain comes 
ǳƴŘŜǊ ΨŀǘǘŀŎƪΩ ŦǊƻƳ ǾŀǊƛƻǳǎ ŦƻǊƳǎ ƻŦ ŎƻǊǊƻǎƛƻƴ 

 

 

 

 

 

Attack Mechanisms: 

Å Intergranular Corrosion 

ÅPitting 

ÅStress Corrosion Cracking 

How it Works ς Corrosion 



Recap ς What is a Weld? 

How it Works ς Weld Decay 



How it Works ς Weld Components 



Offshore Jacket ς North Sea 

Case Study 1 ς Offshore Jacket Welds 
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Case Study 1 ς Offshore Jacket Weld 
Leg & Brace Construction - Welds 



Offshore Platform Jacket Construction ς Number of Welds 

Case Study 1 ς Offshore Jacket Welds 

LAT 



Weld 

Outer Surface 

HAZ 

Case Study 1 ς Offshore Jacket Welds 

Sensitised Weld in Service 

Sensitisation of HAZ 


