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Agenda Item: 620-1022 
Title: Allowable Tensile Stress API 620 Annexure Q A645 Grade A 

Date: November 14, 2023 

Contact: Name       : Abhi Utturkar 
Company : Kiewit 
Phone      : (281) 881-2051 
E-mail      : Abhi.Utturkar@Kiewit.com 

Purpose: To update allowable tensile stress values for ASTM A645 Grade A material in API 620 
Annexure Q, Table Q-3. 

Source: Email D. Miller June 02, 2021, to M. Shores and R. Challa 
 

Revision: 1 (November 14, 2023) 

Impact: Neutral 

Rationale: API 620 lists ASTM A645 Grade A material as a plate material for low pressure welded 
cryogenic storage tanks. API 620 currently, in 12th Edition Addendum 3, Annexure Q, Table 
Q-3, lists 31,700 psi as allowable design stress and 42,000 psi as allowable test stress, with 
a note ‘b’ identified for ASTM A645 Grade A material.  
 
Similar 5% Nickel Steel material, ASTM A645 Grade B, is indicated to have allowable stress 
values in accordance with note ‘a’ of Table Q-3.  
 
Table Q-3 Note ‘a’:  

The allowable stresses for these materials are based on the lower yield and tensile 
strength of the weld metal or base metal, as determined by Q.4.2.1 and Q.4.2.2, and 
the design rules in Q.3.3.2 and Q.3.3.3. Further, the allowable stresses shall be 
considered joint by joint as limits on the stress acting across that joint considering 
the weld metal used at that joint. The minimum measured tensile strength shall be 
95,000lbf/in2 and minimum measured yield strength shall be 52,500 lbf/in2, except 
that for circumferential seams only in the sidewall of a cylindrical tank, the minimum 
measured tensile strength shall be 80,000 lbf/in2 and the minimum measured yield 
strength shall be 42,000 lbf/in2. For all seams, the maximum permitted values to be 
used for determining the allowable stress are 100,000 lbf/in2 for tensile strength and 
58,000 lbf/in2 for yield strength. 

 
Table Q-3 Note ‘b’:  

Based on the yield and tensile strength of the weld metal, as determined by Q.4.2. 
The minimum measured tensile strength shall be 95,000 lbf/in2 and the minimum 
measured yield strength shall be 52,500 lbf/in2. 

 
 
ASTM A645 Grade A and Grade B differ only slightly in chemical composition, with the 
following basic differences as per ASTM A645 specification (2022 edition) Table 1 (appendix 
A of this agenda item). 

• Lower Manganese content in Grade A (0.30%-0.60%) compared to that of Grade B 
(0.90%-1.50%) in heat analysis.  

• No Chromium in Grade A compared to 0.10% to 1.00% in Grade B 
• Slightly higher tempering temperature for grade A ( 
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Proposal: Annex Q - Table Q-3 
 
The following section to include updated ASTM A 645 Grade A allowable stress values. Please 
refer to modifications as shown in the subsequent parts of this item. 
1. Annex Q - Table Q-3, Page Q-9 

 
 
PROPOSAL 620-1022 ASTM A645 Grade A FOR BALLOT  
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Not Used 
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Appendix A: ASTM A645 (2022 edition) reference – excerpt Table 1 
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