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Definition and classification of grades of steel

European standard EN 10020





European standard EN 10020 defines the term "steel" and establishes:

• The classification into unalloyed, stainless steels and other alloyed

steels based on chemical composition.

• The classification of steels according to the main quality classes,

defined on the main characteristics regarding their properties and their

respective uses.

Steel: Material whose iron content is greater than that of each of the

other elements and whose carbon content is generally less than 2%, and

which contains other elements. A limited number of chromium steels may

have a carbon content greater than 2%, but this value of 2% is the current

limiting content that separates the steel from the cast iron.



The classification into unalloyed, stainless steels and other

alloyed steels based on chemical composition.



Classification based on chemical composition

• Non alloy steels

• Stainless steels (Cr> 10.5%, C <1.2%)

• Other alloy steels



In non alloy steels, the percentages

of chemical elements present

(obviously excluding carbon) are

lower than those indicated in

following table:

Non alloy steels



The classification of steels according to the main quality

classes, defined on the main characteristics regarding their

properties and their respective uses.



Non alloy quality steels

• There are requirements regarding specific characteristics (toughness,

grain size, formability).

• Magnetic sheets and tapes have maximum values ​​of specific total losses

or minimum values ​​of magnetic induction, polarization or permeability.

Classification according to the main quality classes



Non alloy special steels

• There are requirements regarding higher purity in particular towards non-

metallic inclusions.

• Generally from reclamation or surface hardening (regular response to

treatments).

• High and controlled values ​​of yield strength or hardenability associated

with cold forming, weldability or toughness.



Non alloy special steels

• They have a minimum resilience value in the reclaimed state.

• They have a set hardening penetration or surface hardness value in the

quenched, tempered or surface hardened state.

• Reduced levels of non-metallic inclusions are prescribed.

• With a maximum content of S and P (≤ 0.02% on casting and ≤ 0.025% on

product) (e.g. wire rod for springs, wires for electrodes or tires).

• With minimum impact strength of 16 J at -50 ° C on the crosspiece and 27 J

on the long one (V-tube).

• Steels for nuclear reactors (Cu ≤ 0.10%, V ≤ 0.05% Co ≤ 0.05%).

• They have electrical conductivity greater than 9 Sm / mm2.

• Precipitation hardeners (HSLA with niobium or vanadium).



With Cr value> 10.5% and C value <1.2%

Nickel content

• Ni <2.5%

• Ni ≥ 2.5%

Particular characteristics:

• Corrosion resistance.

• Resistance to hot oxidation.

• Creep resistance.

Stainless steels



Other alloy steels

Alloy quality steels

• They are generally not intended for quenching and tempering

treatments or surface hardening treatment.

• Fine grain weldable steels for structural uses, including for pressure

equipment and pipes.

• Minimum unit yield strength 380 N / mm2 for thicknesses ≤ 16 mm.

• minimum impact strength less than 16 J at -50 ° C on the crosspiece

and less than 27 J on long (V-tube).



Other alloy steels

Alloy quality steels

• Alloy steels for rails, sheet piles and armor for mines.

• Alloy steels for products for cold or severe hot rolling and containing

refiners such as B, Zr, V, Nb, Ti or "biphasic" (ferritic structures with max.

30% of isolated martensite).

• Alloy steels for which Cu is the only required element.

• Unalloyed magnetic sheets and tapes produced with steels containing Si

or Si and Al with prescribed magnetic characteristics.



Other alloy steels

Alloy special steels

• Steels other than stainless steel, characterized by a precise regulation of

the chemical composition and by particular production conditions

(improved characteristics):

• Steels for mechanical constructions and for pressure equipment.

• Bearing steels.

• Tool steels.

• Rapid steels.

• Steels with particular characteristics (or particular electrical

resistances).



Designation of the steels

European Standard UNI EN 10027-1/06 



European Standard UNI EN 10027-1/06 for Designation of the steels

It establishes the rules for the designation of steels by means of literal

and numerical symbols that express the intended use and the main

characteristics, e.g. mechanical, physical or chemical, in such a way as

to provide abbreviated identification of the steels themselves.



European Standard UNI EN 10027-1/06 for Designation of the steels

Category 1: Steels designated based on their

use and their mechanical or physical

characteristics.

Category 2: Steels designated according to their

chemical composition, in turn divided into 4

subgroups.



Category 1: Steels designated according to their  application 

and mechanical or physical properties.

The designation must include:

• The initial symbol that determines its use

• The main feature (mechanics, physics, etc.)

These steels are generally used in the rolling state (or other hot 

working), and only in exceptional cases in the normalized state.



INITIAL 

SYMBOL 

THAT 

DETERMINES

ITS USE

MAIN 
FEATURE











Category 2: Steels designated according to their chemical composition.

4 different groups: 

Group 1: Non alloy steel with an average of Mn content< 1%.

Group 2: Non alloy steel with an average of Mn content> 1%; Non alloy cutting 

steels; alloy steels where the content by weight of every average alloying element 

is  < 5%.

Group 3: Stainless steels and other alloy steels (except high speed steels) where 

the average content by weight of al least of one alloying element is >5%

Group 4: High speed steels 

These steels, with only a few exceptions, are 

always subjected to heat treatment.



Group 1: Non alloy steel with an average of Mn content < 1%.

The designation must include the following symbols in the order indicated:

• The letter C.

• A number equal to 100 times the prescribed average percentage of carbon

• Example: C 35

• Non alloys steel with average percentage of carbon of 0.35% 



Group 2: Non alloy steel with an average of Mn content> 1%; Non alloy  

cutting steels; alloy steels where the content by weight of every average 

alloying element is  < 5%.

The designation must include the following symbols in the order indicated:

• A number equal to 100 times the prescribed average percentage of carbon

• The chemical symbols that indicate the alloying elements characterizing the

steel in descending order with respect to the value of their respective

contents. (if the tenors are the same, the symbols are indicated in

alphabetical order)

• The numbers indicating the content of the alloying elements. Each number

represents the average content of the element multiplied by a factor and

rounded to the nearest integer.



Group 2: Non alloy steel with an average of Mn content > 1%; Non

alloy cutting steels; alloy steels where the content by weight of every

average alloying element is < 5%.

Example: 36 CrNiMo 4

Low alloy steel with average carbon content C = 0.36%, chromium Cr = 1, 
and Ni and Mo content not specified.



Group 3: Stainless steels and other alloy steels (except high speed steels) where

the average content by weight of al least of one alloying element is >5%.

The designation must include the following symbols in the order indicated:

• The letter X

• A number equal to 100 times the prescribed average percentage of carbon.

• The chemical symbols that indicate the alloying elements characterizing the

steel in descending order with respect to the value of their respective contents

(if the tenors are the same, the symbols are indicated in alphabetical order).

• The numbers indicating the content of the alloying elements. Each number

represents the average content of the element rounded to the nearest integer.

Example: X 10 Cr 13

Chromium stainless steel, with average contents of C = 0.10% and Cr = 13%



Group 4: High speed steels 

The designation must include the following symbols in the order indicated:

• The letters HS

• The numbers indicating the content of the alloying elements reported in the 

following order:

➢ W

➢ Mo

➢ V

➢ Co

Example: HS 18-0-1

High speed steel for tools with medium contents W = 18%, V = 1%.



Group 1

Group 2

Group 3

Group 4









In addition to the descriptive steel grade naming system indicated

above, within EN 10027-2 is defined a system for creating unique

steel grade numbers.

While less descriptive and intuitive than the grand names they are

easier to tabulate and use in data processing applications.

The number is in the following format: x.yyzz(zz)
Where x is the material type (only 1 is specified so far), yy is the steel

group number (specified in EN10027-2) and zz(zz) is a sequential

number designated by the certifying body, the number in brackets

being unused but reserved for later use.



Following the indications of the standard described in

previous tables, the numerical designation of steel 1.0577 has the following 

meaning:

• 1. is the first digit, which represents the group number of the material (in

the specific case steel);

• 05 is the second digit, which represents the steel group number (in the

specific case, with reference to the previous table, it is a quality unalloyed

steel with a carbon content greater than 0.25% and less than 0.55 and

with breaking load between 500 and 700 N / mm2

• 77 is the characteristic sequential number of steel attributed by the

European Registration Office







Other types of steel classifications



Classification of steels based on uses

• STEELS FOR GENERAL STRUCTURAL PURPOSES 

• SPECIAL STRUCTURAL STEELS

• STAINLESS STEELS

• Tool steels

• Steel for particular uses



Classification Systems in USA
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