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� ese are the foundations for de� ning commercial product 
compliance and product attributes.

Elements by any Other Name: Specifi ed Elements
Each grade of steel has a list of chemical element 
ingredients that must be present for the material to 
be compliant and meet speci� cation; these are called 
speci� ed elements. Speci� ed elements are present within 
a speci� ed minimum and maximum range, as listed in 

the speci� cation. 
Carbon, manganese, 
phosphorus and 
sulfur are speci� ed 
elements in carbon 
steels. Lead can be a 
speci� ed element if 
the steel is a leaded 
carbon steel. Note 
that due to di� erences 
in testing and 
analytical procedures, 
these minima and 
maxima can vary 
based on whether 

the testing is at time of heat or cast (melt) analysis, semi-
� nished or in the � nal product. Due to segregation in 
di� erent types of steels, variations in some of these elements 
may not be cause for rejection based on product analysis. 
In alloy steels, alloying elements including nickel, 
chromium and molybdenum are common, with lead, 
vanadium and boron also possibly speci� ed.

 � ere are other chemical elements present that may or 
may not be reported on the certi� cation documents. 
In casual conversations, these names are often substituted 
for one another, but each of these categories of additional 
chemical make up can have a di� erent origin and, perhaps, 
impact. ASTM A 751: Standard Test Methods, Practices 
and Terminology for Chemical Analysis of Steel Products 

Composition of Steel-Reporting Practices 
for Unspecifi ed Elements

� e Certi� ed Test Reports (CTR’s), or chem certi� cations 
(chemical certs), report the chemical elements and results 
of other testing of the steel products that we ordered. But 
in addition to the elements speci� cally required for a given 
steel grade, there are small amounts of other elements 
present. � is article will explain the reporting practices 
and signi� cance (or lack of signi� cance) of these little-
understood chemical ingredients or designations. 

A steel grade is determined by its chemical composition. 
Its chemical composition 
is what makes the 
development of 
expected properties 
and performance 
possible. Depending on 
the di� erent chemical 
elements present, a steel 
may be designated as a 
carbon, alloy or stainless 
steel grade. � ere are 
other types of steels — 
for example, tool steels 
and heat-resistant steels 
— but we are focusing 
on carbon and alloy bar steels most often encountered in our 
precision machining, production machining shops.

Carbon and alloy bar steels are produced, certi� ed and sold 
according to a variety of ASTM Standard Speci� cations. 
� ese standards provide not only the requirements for the 
steels to meet but also the de� nitions of many terms that 
describe them and their performance. � e three ASTM 
Standard Speci� cations that we consulted for this article 
include ASTM A 29 (latest edition) Standard Speci� cation for 
General Requirements for Steel Bars, Carbon and Alloy, Hot 
Wrought; ASTM A 108 (latest edition) Standard Speci� cation 
for Steel Bar, Carbon and Alloy, Cold Finished; and ASTM A 
751 (latest edition): Standard Test Methods, Practices and 
Terminology for Chemical Analysis of Steel Products. 
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Sometimes the test report shows more chemical elements than we expect. 
Here’s why.




