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MATERIALS 
STANDARD 

Submitted for recognition as an American National Standard 

SAE J404 

Issued June 1911 
Revised January 1989 

Superseding J404 OCT80 

~ CHEMICAL COMPOSITIONS OF SAE ALLOY STEELS 

1. INTRODUCTION: 

In 1941, the SAE Iron and Steel Division in collaboration with the American 
Iron and Steel Institute made a major change in the method of expressing 
composition ranges for the SAE steels. The plan, as now applied, is based in 
general on narrower ladle analysis ranges plus certain product <check) 
analysis allowances on individual samples, in place of the fixed ranges and 
limits without tolerances formerly provided for carbon and other elements in 
SAE steels <Reference J408). To avoid the possibility of confusion and 
conflict between SAE and AISI steel designations, all proposed changes in 
compositions or additions or deletions of numbers will be coordinated between 
the two organizations. 

The compositions in this SAE Standard may apply to open hearth and basic 
oxygen, or electric furnace steels. Grades shown in Table lA with prefix 
letter E are normally made by the electric furnace process with maximum 
limits of 0.035% phosphorus and 0.040% sulfur. The nominal chemical limits 
or ranges in the compositions given in Table lA are subject to standard 
variations in check analysis given in SAE J409. 

Table lA is applicable to billets, blooms, slabs, and hot-rolled and 
cold-finished bars. This table is applicable also to wire rods, but there 
are additional grades in J1249 Table 1 <refer to footnote c) which also are 
standard for wire rods. 

J404 is not applicable to the following product forms: 

- structural shapes - not normally furnished to alloy chemistries. 
- sheet and strip, hot rolled and cold rolled - refer to ASTM A 506 and A 507. 
- seamless and welded mechanical tubing - refer to ASTM A 513 and A 519. 

SAE Technical BoardHules provide that: "This report is published by SAE to advance the state oftechnical and engineering sciences. 
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement 
arising therefrom, is the sole responsibility of the user." 

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your 
written comments and suggestions. 

Copyright 1989 Society of Automotive Engineers, Inc. 
All rights reserved. 

Printed in U.S.A 
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J404 Page 2 

2. CROSS INDEX TO EOUIVALENT GRADES AND GOVERNMENT SPECIFICATIONS: 

Attention is called to the SAE Aerospace Material Specifications (AMS) Index 
which is published twice a year. This index gives a cross reference to AMS 
grades. SAE grades, AISI grades, and Government Specifications (MIL, QQS, 
and so on) for metals, alloys, and nonmetallic materials. 

The phi (0) symbol is for the convenience of the user in locating areas 
where technical revisions have been made to the previous issue of the report. 
If the symbol is next to the report title, it indicates a complete revision of 
the report. 
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c 
J404 JAN89 

RATIONALE : 

Not applicable. 

RELATIONSHIP OF SAE STANDARD TO ISO STANDARD: 

Not applicable. 

REFERENCE SECTION: 

SAE J408 DEC83, Methods of Sampling Steel for Chemical Analysis 

SAE J409 DEC88, Product Analysis - Permissible Variations from Specified Chemical 
Analysis of a Heat or Cast of Steel 

SAE J1249 JAN89, Former SAE Standard and Former SAE Ex-Steels 

ASTM A 506 

ASTM A 507 

ASTM A 513 

ASTM A 519 

C APPLICATION: 

c 

In 1941, the SAE Iron and Steel Division in collaboration with the American Iron 
and Steel Institute made a major change in the method of expressing composition 
ranges for the SAE steels. The plan, as now applied, is based in general on 
narrower ladle analysis ranges plus certain product (check) analysis allowances 
on individual samples, in place of the fixed ranges and limits without tolerances 
formerly provided for carbon and other elements in SAE steels (Reference J408). 
To avoid the possibility of confusion and conflict between SAE and AISI steel 
designations, all proposed changes in compositions or additions or deletions of 
numbers will be coordinated between the two organizations. 
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