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Classification of steels based on uses

• STEELS FOR GENERAL STRUCTURAL PURPOSES 

• “SPECIAL CONSTRUCTION” STEELS

• STAINLESS STEELS

• Tool steels

• Steel for particular uses



Major consumers of steel include the construction industry, the automobile and

shipbuilding industries, producers of food cans, and manufacturers of electrical

appliances.



STEELS FOR GENERAL STRUCTURAL PURPOSES 

• Construction steels are the most commonly used alloys due to their low cost

and good mechanical characteristics.

• About 80% of the world's steel production.

• They are designed to withstand static or dynamic stresses without breaking or

deforming. They must be weldable.

• They are used to construct residential and commercial buildings, warehouses,

aircraft hangers, hospital and school buildings, metro stations, stadiums,

bridges, etc.

• A particular chemical composition is NOT required for these steels, even if the

reference standards provide for certain compositional forks for each type and

the presence of certain elements in some cases and certain limits.

• Steels designated based on their use and their mechanical properties.

• They are NOT subjected to heat treatments. 

They belong to Category 1 of designation of steels.   









Structural steel is a category of steel used for making construction

materials in a variety of shapes. Many structural steel shapes take the

form of an elongated beam having a profile of a specific cross section.







Galvanizing

Galvanization or galvanizing is the process of applying a

protective zinc coating to steel, to prevent corrosion.

The most common method is hot-dip galvanizing, in which the

parts are submerged in a bath of molten hot zinc.



“Special construction” steels :

they must withstand static and dynamic stresses of considerable

magnitude in service.

A particular chemical composition is required for these steels.

They are always subjected to heat treatments.

They are:

• Steels for hardening and tempering

• Self-hardening steels

• Case hardening steels

• Nitriding steels

• Spring steels

• Bearing steels

• Steel for ropes

They belong to category 2 of designation of steels: group 1 and 2

“SPECIAL CONSTRUCTION” STEELS



Steels for hardening and tempering: 

They are the most important and used of special structural and engineering 

applications:

Not alloy:  

• C 20 – C 60

Alloy:

• with Cr:                   41 Cr 4

• with Cr-Mo:             42 CrMo 4 

• with Cr-Ni:              35 NiCr 9

• with Cr-Ni-Mo:        38 NiCrMo 4, 30 NiCrMo 12



Steels for hardening and tempering: 

They are used to produce:

• power Transmission Shafts, 

• crankshafts, 

• axles, 

• rail axles, 

• camshafts, 

• transfer shafts, 

• connecting rods, 

• hooks, 

• discs, 

• bolts, 

• pistons, etc.







STAINLESS STEELS

• ~39,1 million of ton/year in the world

• Steels resistant to corrosion (atmosphere and other environments)

• Contain more than 12% Cr dissolved in a solid solution. 

• Corrosion resistant due to a Cr2O3 protective layer.

According to the structure:

Austenitic (Cr-Ni): best corrosion resistance, paramagnetic
X 5 CrNi 18 10 (AISI 304); X 5 CrNiMo 18 10 (AISI 316)

Martensitic (Cr): best mechanical properties, magnetic
X 20 Cr 13 (AISI 410); X 30 Cr 13 (AISI 420); X 70 CrMo 17 (AISI 440)

Ferritic (Cr); intermediate properties, magnetic 
X 8 Cr 17 (AISI 430)

They belong to category 2 of designation of steels: group 3



Applications:

Aircrafts and Aerospace: Stainless steel is resistant to corrosion and able

to withstand even the harshest environmental conditions. This makes it

ideal for aircrafts, as they operate in various temperatures, elevations, and

precipitation. The material is also highly durable, an important quality when

operating in the air.

High-Pressure Energy Systems: The durable nature of stainless steel is

also able to withstand high pressures and temperatures, making it ideal for

energy production. This includes land-based power plants as well as more

remote military applications.

Medical Equipment: A familiar use, medical equipment needs to be in

top condition and able to be sanitized easily. Stainless steel provides this

level of cleanliness for tools and other medical appliances.



Applications:

Oil And Gas Sourcing: Similar to its use in energy plants, stainless steel

is also used in the harvest of natural gas and oil. These alloys are

appropriate materials for these applications because they are able to stand

up to the high pressure and heat under the earth’s surface.

Food Processing: Using stainless steel for food production is a healthy

protection for consumers, as it provides clean, corrosion-free tools and

surfaces with which food is made and packaged. Much like in the medical

industry, it is able to be sanitized very easily.







Pots and pans Tanks

sinks Washing machine drums Chemical plants

Surgical components



Tools Steels

They are steels that find application in the tooling field and they must be 

characterized by high hardness and non-deformability.

They can be divided into 3 classes.

• Tool steels for cold working

• Tool steels for hot working

• High speed steels

Tool steels belong to category 2 of designation of steels: group 3

High speed steels belong to category 2 of designation of steels: group 4
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