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Purpose: Addition of duplex stainless steel UNS S31655 to relevant paragraphs of API 650 Annex S.  

Source: C. Tigerstrand, RATIONALE AND SUPPORTING DATA FOR INCLUSION OF AUSTENITIC 
STAINLESS STEEL UNS S31655 (316plus) IN API 650 AND API 620 ANNEX S. 

Revision: Rev. 2 in Red. 

Original API 650 Text in Black. 

Impact: Alloy no and specifications to be included in the text of paragraphs: S.1.1 and S.4.4.3. 

Alloy no and values to be included in tables: S.1a, S.1b, S.2a, S.2b, S.3a, S.3b, S.5a and 
S.5b. 

Rationale: The nitrogen alloyed austenitic stainless steel S31655 is developed using a leaner alloying 
concept than regular 316L and 316LN. Despite its leaner chemistry it provides similar (or 
higher) corrosion resistance compared to type 316 in most environments. The relatively 
high nitrogen content gives higher mechanical strength than 316L. This grade can 
potentially provide more cost-effective solutions than 316L, particularly for larger tanks, 
where its higher strength can be fully utilized. 

 

Current 
Document: 

API 650 14th Edition, Annex S. 

Proposed 
Document: 

S.1.1 This Annex covers materials, design, fabrication, erection, and testing requirements 
for vertical, cylindrical, aboveground, closed- and open-top, welded, austenitic stainless 
steel storage tanks constructed of material grades 201-1, 201LN, 304, 304L, 316, 316L, 
S31655, 317, and 317L. This Annex does not cover stainless steel clad plate or strip lined 
construction. 

S.4.4.3 Warm forming at 540 °C (1000 °F) to 650 °C (1200 °F) may cause intergranular 
carbide precipitation in 304, 316, and 317 grades of stainless steel. Unless stainless steel in 
this sensitized condition is acceptable for the service of the equipment, it will be necessary 
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to use 304L, 316L, S31655 or 317L grades or to solution anneal and quench after forming. 
Warm forming shall be performed only with agreement of the Purchaser. 
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