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S355jrg2 steel properties Tutorial

s355jrg2 steel properties are highly regarded in the steel industry for their excellent combination of
strength, ductility, and weldability. This structural steel grade is widely used across various
engineering and construction applications due to its versatile characteristics. Understanding the
properties of s355jrg2 steel is essential for engineers, architects, and manufacturers to ensure the
material's suitability for specific projects. This article provides an in-depth overview of s355jrg2 steel
properties, including its chemical composition, mechanical characteristics, applications, and
processing features.

Overview of S355JRG2 Steel

S355JRG2 is a structural steel grade classified under the European Standard EN 10025-2. It is part
of the S355 series, which is known for its high yield strength and good toughness. The "JRG2"
designation indicates specific impact toughness and weldability requirements, making it suitable for
demanding structural applications.

This grade is often used in the construction of bridges, cranes, offshore platforms, and large-scale
infrastructure projects. Its excellent weldability and formability make it a preferred choice for
fabricators and engineers aiming for durable and reliable structures.

Chemical Composition of S355JRG2 Steel

The chemical makeup of s355jrg2 steel significantly influences its mechanical properties and
weldability. The standard specifies the following typical composition ranges:

Key Elements in S355JRG2 Steel

- Carbon (C): ? 0.20%. Ensures adequate strength while maintaining good weldability.

- Silicon (Si): 0.10% ? 0.55%. Contributes to deoxidation and strength.

- Manganese (Mn): 1.00% ? 1.60%. Enhances strength and toughness.

- Phosphorus (P): ? 0.025%. Kept low to improve toughness.

- Sulfur (S): ? 0.015%. Minimized to prevent brittleness.

- Additional Elements: Small amounts of niobium, vanadium, and titanium may be present to
improve grain refinement and strength.

The controlled chemical composition ensures that s355jrg2 maintains a balance between strength
and ductility, making it suitable for structural applications requiring impact resistance.
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Mechanical Properties of S355JRG2 Steel
The mechanical properties of s355jrg2 steel are critical for its performance under load and in various
environmental conditions. These properties are defined by standards and test results, ensuring
consistent quality across batches.
Yield Strength

- The minimum yield strength of s355jrg2 steel is typically 355 MPa (megapascals). This high
yield point allows structures to withstand significant stress without permanent deformation.
Ultimate Tensile Strength

- The tensile strength generally ranges from 470 to 630 MPa, depending on the thickness and
specific manufacturing process. This ensures durability under tension and bending forces.
Ductility and Toughness

- High ductility enables the steel to deform without fracturing, which is vital for absorbing energy
during impacts or seismic activity.

- Impact toughness, especially for the JRG2 grade, is tested to be high at various temperatures,
confirming its reliability in cold environments.
Hardness

- Typically falls within the moderate range, ensuring the steel is resistant to wear yet remains
workable for welding and forming processes.

Physical and Processing Properties

Understanding the physical and processing characteristics of s355jrg2 steel is essential for effective
fabrication and application.

Density and Thermal Conductivity

- Density: approximately 7.85 g/cm3, typical for carbon steels.
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- Thermal conductivity: about 50 W/m-K, facilitating heat transfer during welding and cutting.

Weldability

- S355JRG2 exhibits excellent weldability without requiring preheating in most cases, thanks to its
controlled carbon content and alloying elements.
- Suitable welding methods include MIG, MAG, and arc welding, making it versatile for fabrication.

Formability and Machinability
- The steel can be readily formed into various shapes through bending, rolling, and pressing.

- Machining is manageable with standard tools, though high-strength grades may require specific
techniques to avoid tool wear.

Applications of S355JRG2 Steel

The distinct properties of s355jrg2 steel make it suitable for numerous structural and engineering
applications.

Structural Engineering

- Used extensively in constructing bridges, high-rise buildings, and frameworks due to its high
strength-to-weight ratio.

- Ideal for load-bearing structures where safety and durability are paramount.
Offshore and Marine Structures

- The toughness and corrosion resistance of s355jrg2 make it suitable for offshore platforms,
ships, and subsea equipment.

- Its ability to withstand harsh environments ensures long service life.
Heavy Equipment and Machinery

- Components such as cranes, excavators, and industrial machinery benefit from the steel's
strength, weldability, and impact resistance.
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Other Uses

- Fabrication of storage tanks, pressure vessels, and transport containers.
- Structural components in railway and transportation infrastructure.

Advantages of S355JRG2 Steel

Choosing s355jrg2 steel offers several benefits:
- High Strength: Supports the construction of large, durable structures.
- Good Ductility: Enables deformation without cracking, essential for seismic zones.
- Excellent Weldability: Simplifies fabrication and reduces costs.

- Impact Resistance: Maintains toughness even at low temperatures.
- Versatility: Suitable for a wide range of structural and industrial applications.

Considerations When Using S355JRG2 Steel

While s355jrg2 steel offers numerous advantages, certain considerations are necessary to maximize
its performance:

Heat Treatment

- Typically, the steel does not require extensive heat treatment, but post-welding heat treatments
like stress relieving can improve residual stresses.
Corrosion Protection

- Although relatively resistant, additional coatings or galvanization may be necessary for marine
or highly corrosive environments.
Handling and Storage

- Proper handling prevents surface damage that could affect weld quality or structural integrity.

- Storage in dry, covered areas helps prevent rust formation.

Summary
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In conclusion, s355jrg2 steel properties highlight its status as a robust, reliable, and versatile
structural steel grade. Its excellent combination of high yield strength, good toughness, weldability,
and formability makes it suitable for a broad spectrum of engineering applications, from large
infrastructure projects to offshore platforms. Understanding its chemical composition, mechanical
characteristics, and processing features enables engineers and fabricators to optimize its use for
safety, durability, and efficiency.

Ensuring the correct application and handling of s355jrg2 steel will lead to the successful realization
of complex structures that stand the test of time and environmental challenges. Whether in
construction, heavy machinery, or marine engineering, s355jrg2 remains a preferred choice for
modern steel solutions.

S355JRG2 Steel Properties: An In-Depth Guide for Engineers and Fabricators

When it comes to structural steel grades, S355JRG2 steel properties stand out as a versatile and
reliable choice for a wide array of engineering and construction applications. Known for its
impressive combination of strength, weldability, and toughness, S355JRG2 is a popular structural
steel grade used across industries such as construction, bridge building, and heavy machinery
manufacturing. Understanding its properties, standards, and suitable applications is essential for
engineers, architects, and fabricators aiming to optimize safety, performance, and cost-efficiency in
their projects.

What is S355JRG2 Steel?

S355JRG2 steel belongs to the S355 series of structural steels defined by the European standard
EN 10025-2. The designation "S355" indicates a minimum yield strength of 355 MPa, making it a
high-strength low-alloy (HSLA) steel. The additional suffixes denote specific characteristics:

- J: Impact test temperature of -20°C, indicating good toughness at low temperatures.
- R: Resistance to brittle fracture, especially important in cold environments.
- G2: Indicates the type of impact test specimen used; G2 refers to a specific testing standard.

In particular, S355JRG2 is a normalized steel grade with enhanced toughness and weldability,
suitable for structural applications that demand high strength and ductility.

Chemical Composition of S355JRG2 Steel

Understanding the chemical makeup of S355JRG2 steel is fundamental to appreciating its
properties. The typical chemical composition is as follows:
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- Carbon (C): ? 0.20%

- Manganese (Mn): 1.60% to 1.85%

- Phosphorus (P): ? 0.025%

- Sulfur (S): ? 0.015%

- Nitrogen (N): Usually low, influencing weldability and toughness

- Additional Elements: Small amounts of copper, niobium, vanadium, and titanium may be
present, contributing to strength and grain refinement

This chemical composition strikes a balance between strength, ductility, and weldability, making
S355JRG2 suitable for demanding structural applications.

Mechanical Properties of S355JRG2 Steel

The mechanical properties define how the steel behaves under various loads and conditions. Key

parameters include:

- Yield Strength

- Minimum of 355 MPa (as indicated by the grade S355)
- Ensures that the steel can withstand significant compressive or tensile forces without permanent
deformation

- Tensile Strength

- Typically ranges from 470 MPa to 630 MPa
- Provides a safety margin for structural integrity under operational loads

- Ductility

- Elongation at fracture: Usually ? 20% in 5.65x?A test
- Indicates good ability to deform plastically before fracture, essential for absorbing energy and
preventing sudden failure

- Impact Toughness



S355jrg2 steel properties Tutorial Vol. 2024, Issue 8

- At -20°C, the steel exhibits excellent toughness, with impact energy often exceeding 27 Joules
- Critical for cold-weather applications where brittle fracture risks are higher

- Hardness
- Typically around 160-200 HB (Brinell Hardness)
- Ensures resistance to surface wear and deformation
Physical and Thermal Properties
Aside from mechanical attributes, the physical and thermal characteristics influence how S355JRG2

behaves in different environments:

- Density: Approximately 7.85 g/cm?3

- Young?s Modulus: Around 210 GPa

- Thermal Conductivity: About 50 W/m-K at room temperature

- Coefficient of Thermal Expansion: Approximate value of 12x10?? /°C

These properties are crucial for thermal analysis, design considerations involving temperature
fluctuations, and assessing how the material interacts with other structural components.

Welding and Fabrication
One of the key advantages of S355JRG2 steel is its excellent weldability, thanks to its chemical

composition and controlled toughness characteristics. For optimal welding results:

- Use proper preheating (typically around 80°C) to reduce the risk of cracks

- Avoid excessive heat input during welding to prevent grain growth and loss of toughness

- Employ suitable welding methods such as MAG/MIG, TIG, or submerged arc welding depending
on the application

Post-weld heat treatment isn't usually necessary, but in critical structures, stress relief may be
performed to minimize residual stresses.

Fabrication Considerations:
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- Cutting: Suitable for plasma, oxy-fuel, and laser cutting
- Bending: Good ductility allows for bending without cracking
- Forming: Can be formed into various shapes with standard procedures

Standard and Certification Details

S355JRG2 steel conforms to the European standard EN 10025-2, which specifies technical delivery
conditions for hot-rolled structural steels. The key features include:

- Mechanical property requirements
- Chemical composition limits
- Impact test requirements at specified temperatures

It is also certified according to various international standards, ensuring compliance with safety and
guality benchmarks.

Typical Applications of S355JRG2 Steel

Given its properties, S355JRG2 is suited for numerous structural and engineering applications,
including:

- Bridge Construction: Its toughness at low temperatures makes it ideal for bridges in cold
climates

- Offshore Structures: Resistance to brittle fracture and good weldability support offshore
platforms and oil/gas exploration equipment

- Buildings and Infrastructure: Used in frames, supports, and load-bearing structures

- Heavy Machinery: Components requiring high strength and ductility

- Mining and Earthmoving Equipment: Durable and resilient for harsh environments

Advantages and Limitations

Advantages:

- High yield and tensile strength

- Good toughness, even at low temperatures

- Excellent weldability and formability

- Good corrosion resistance when properly coated or painted
- Cost-effective compared to higher alloy steels
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Limitations:

- Moderate weld metal hardness, requiring careful welding procedures
- Not suitable for very high-temperature environments where creep resistance is needed
- May require surface treatment to prevent corrosion in aggressive environments

Final Thoughts: Why Choose S355JRG2 Steel?

The S355JRG2 steel properties make it a top choice for structural engineers seeking a combination
of strength, toughness, and versatility. Its compliance with European standards assures quality and
consistency, while its mechanical and physical qualities support safe, durable, and efficient
construction. Proper understanding of its welding, fabrication, and application parameters ensures
that projects utilizing S355JRG2 steel maximize performance and longevity.

Whether constructing resilient bridges, offshore platforms, or industrial buildings, engineers can rely
on S355JRG2 steel to meet demanding specifications and environmental conditions, making it an
integral component of modern structural engineering.

In summary, S355JRG2 steel is a robust, adaptable, and reliable structural material that balances
strength, toughness, and weldability. Its well-understood properties and compliance with
international standards make it a preferred choice across a broad spectrum of engineering
applications.

QuestionAnswer What are the main mechanical properties of S355JRG2 steel? S355JRG2 steel
exhibits high yield strength (around 355 MPa), good tensile strength, excellent toughness, and good
weldability, making it suitable for structural applications. What does the 'JRG2' designation indicate
in S355JRG2 steel? The 'JRG2' indicates that the steel has a Charpy impact test value of 27 Joules
at -20°C, with 'J' referring to the impact test, 'R’ indicating it is resistant to brittle fracture, and 'G2'
denoting specific impact energy requirements. Is S355JRG2 steel suitable for welding applications?
Yes, S355JRG2 steel has good weldability, making it suitable for various welding processes,
provided proper procedures are followed to prevent issues like cracking. What are the typical
applications of S355JRG2 steel? S355JRG2 steel is commonly used in structural engineering,
bridges, heavy machinery, shipbuilding, and offshore structures due to its strength and toughness.
What are the corrosion resistance properties of S355JRG2 steel? While S355JRG2 has good
mechanical properties, its corrosion resistance is typical of mild carbon steels and may require
protective coatings or treatments for outdoor or corrosive environments. What temperature range is
suitable for the use of S355JRG2 steel? S355JRG2 steel performs well at ambient and moderately
low temperatures, with Charpy impact properties maintained at -20°C; however, it is not suitable for
extremely low temperature applications. How does S355JRG2 steel compare to other S355 grades?
Compared to other S355 grades, S355JRG2 has standardized impact toughness at -20°C and is
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specifically suited for structures requiring enhanced toughness in colder environments. Can
S355JRG2 steel be used in offshore environments? While it has good mechanical properties,
S355JRG2 is not inherently corrosion-resistant and typically requires protective coatings for offshore
or marine applications. What are the chemical composition limits of S355JRG2 steel? S355JRG2
steel typically contains max 0.22% carbon, with controlled amounts of manganese, phosphorus,
sulfur, and other elements to achieve its desired mechanical properties and toughness. Is
S355JRG2 steel compliant with international standards? Yes, S355JRG2 steel complies with EN
10025-2 standards, which specify the technical delivery conditions for non-alloy structural steels.
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