
The Top Six Types of Stainless Steel Corrosion
Stainless Steel (300 Series) is typically specified in the 
food and beverage industry because of its excellent 
corrosion resistance. This resistance is due to the 
material’s ability to form a protective film on the surface 
as a result of passivation. However, when that passive 
state returns to an active state due to environmental 
changes such as temperature gradients, concentration 
variations, and fluid velocity, stainless steel can become 
susceptible to corrosion. To minimize or prevent these 
occurrences, it can be helpful to understand the causes 
and types of corrosion, as well as some of the necessary 
design implications for each.

1.	 Pitting: Highly 
localized at individual 
sites on the metal 
surface. Potential for 
pitting increases with 
increasing amounts of 
chlorides, biofilm build 
up, and temperature. 
Design considerations: 
Prepare surfaces to 
required finish (e.g., 
32 Ra, #4 Dairy), re-finish scratches, and clean and 
passivate.

2.	 Crevice	Corrosion: Localized corrosion occurs 
in many aqueous environments where the 
solution becomes stagnant in small crevices and 
oxygen deprived from the passive surface. Design 
considerations: Design vessels to completely drain, 
minimize crevices, and use non-absorbent gaskets 
(Teflon, Viton, EPDM).

3.	 Stress	Corrosion	Cracking	(SCC): Occurs 
when stress and temperature are present in a 
corrosive environment such as chlorides. Design 
considerations: Design to reduce metal stresses, 
and specify alloys such as Duplex 2205, or ALX6N. 
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EXPERIENCE IN BRIEF 
Excellent references for corrosion, passivation 
and welding practices are published by American 
Welding Society (AWS), National Association of 
Corrosion Engineers (NACE), ASTM International, 
Nickel Institute, and International Molybdenum 
Association (IMOA). Visit the links below for more 
information:

www.aws.org
www.nace.org
www.astm.org

www.nickelinstitute.org
www.imoa.info

Continued on next page. >
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CONTINUING EDUCATION
Hixson associates regularly participate in continuing professional education events across the country.  
To learn more about the events listed below, e-mail Hixson at: info@hixson-inc.com. 

• “Beyond COVID-19: The Future of Food Plants,” a Hixson Food	Plant	of	the	Future webinar. Click to view the 
archive here. 

• “From Design to Operation: Smoothing Out the Start Up,” a Hixson Food	Plant	of	the	Future webinar. Click to 
view the archive here.

CONTACT US
Direct any comments or questions to:

Warren	Green,	P.E.,	Vice	President
Process Engineering Manager
wgreen@hixson-inc.com
Phone: 513.241.1230
Fax: 513.241.1287
www.hixson-inc.com

FREE WEBINAR SERIES! 
Go to www.hixson-inc.com/
insights/foodplant-of-the-future 
to register or access archives of Hixson’s webinars.

 

4.	 Galvanic	Corrosion	(Bi-Metallic	Corrosion): Occurs when two dissimilar metals are in contact in the presence of 
an electrolyte (e.g., salt water). Stainless steel in an active state (passive oxide removed) is much more susceptible 
than passivated stainless. Design considerations: Refer to the January 2011 edition of From Experience for a 
discussion and references.

5.	 Intergranular: When stainless steels are welded, precipitate particles can form between the layers of chromium 
and carbon that make up stainless steel. Design considerations: Employ proper welding practices, and specify low 
carbon grades of stainless. 

6.	 Erosion: Forms due to chemical attack and/or mechanical wear brought on by fluid motion or mechanical 
vibrations.  Design considerations: Lubricate mechanical seals, size pumps to eliminate cavitation, and lower the 
velocity of fluid through piping.
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