


As per API 571, Corrosion which occurs above 204°C, 
consider as high temp corrosion



Oxidation

Highlights:

1. Oxygen reacts with carbon steel and other alloys at high temperature 
converting the metal to oxide scale.

2. Affected metals: All iron based materials including carbon steel and low 
alloy steels, All 300 Series SS, 400 Series SS and nickel base alloys also 
oxidize to varying degrees, depending on composition and temperature.

3. The primary factors affecting high temperature oxidation are metal 
temperature and alloy composition.

4. Oxidation of carbon steel begins to become significant above about   
1000°F (538°C). Rates of metal loss increase with increasing temperature.

Highlights:
5. In general, the resistance of carbon steel and other alloys is determined by

the chromium content of the material. Increasing chromium levels produce a
more protective oxide scale. The 300 Series SS are resistant  to scaling up
to about 1500°F (816°C).

6 The presence of water vapor can significantly accelerate oxidation rates of6. The presence of water vapor can significantly accelerate oxidation rates of
some steels.

7. Most alloys, including carbon steels and low alloy steels, suffer general
thinning due to oxidation. Usually, the component will be covered on the 
outside surface with an oxide scale, depending on the temperature and   
exposure time.

8. Chromium is the primary alloying element that affects resistance to oxidation. Other
alloying elements, including silicon and aluminum, are effective but their oncentrations
are limited due to adverse affects on mechanical properties. They are often used in
special alloys for applications such as heater supports, burner tips and  
components for combustion equipment. 



Oxidation





Carburization

Highlights:

1. Carburization occurs when metals are exposed to carbon   
monoxide, methane or any hydrocarbon at elevated temp.

2. During process, carbon combines primarily with chromium 
and forms carbide this process is called carbon uptakeand forms carbide, this process is called carbon uptake.

3. Since these carbides are brittle, they can reduce the alloy 
overall ductility especially at temp below 550 deg cel.

4. Carbide formation causes metal to increase its volume.
5. The stress of localized bulging in tubes reduces the creep 

strength and contributes to mechanical failure.
6. By tying up with chromium, carburization also reduces the 

metal resistance to high temp. to oxidation.



Highlights:



Highlights:



It is a catastrophic carburization phenomenon which occurs 
when the carbon activity in the gaseous atmosphere is greater than1

Metal Dusting













Highlights:

1. Corrosion of carbon steel and other alloys resulting from 
their reaction with sulfur compounds in high temp. 
environment

2. Susceptibility of an alloy to sulfidation is determined by its 
ability to form protective sulfide scales.

3. Sulfidation of iron-based alloys usually begins at metal 
temperatures above 500°F (260°C).

4. Heaters fired with oil, gas, coke and most other sources of 
fuel may be affected depending on sulfur levels in the fuel.

5. Depending on service conditions, corrosion is most often in 
the form of uniform thinning but can also occur as localized 
corrosion or high velocity erosion-corrosion damage









Highlights:

1. Nitridation usually occurs cs, low alloy steel and ss are      
exposed to an ammonia bearing environment at elevated temp

2. The end surface result is hardened surface in which chromium 
i ti d i f f it idis tied up in form of nitrides.

3. Nitriding begins above 600°F (316°C) and becomes severe 
above 900°F (482°C).

4. High gas phase nitrogen activity (high partial pressures of 
nitrogen) promotes nitriding.

5. A loss of high temperature creep strength, ambient temperature
mechanical properties (specifically toughness/ductility),   
weldability and corrosion resistance may result.

Highlights:

6. In a more advanced stage, the material will exhibit very high surface
hardness. In most cases, a slightly harder surface layer of a 

vessel or component will not affect the mechanical integrity of
the equipment. However, the concern is for the potential

development of cracks in the nitrided layer that coulddevelopment of cracks in the nitrided layer that could
propagate into the base metal.

7. Nitrogen diffuses into the surface and forms needle-like particles of iron  
nitrides (Fe3N or Fe4N) that can only be confirmed by metallography. 

8. Hardness testing of the affected surfaces (400 to 500 BHN or higher) can help 
indicate nitriding.

9. Nitrided layers are magnetic. Therefore, 300 Series SS should be checked for   
magnetism as an initial screening. 






