APPLICATIONS OF SUPER DUPLEX
2507 IN INDUSTRIAL SECTORS

EXECUTIVE SUMMARY

Super Duplex 2507 is a high-performance stainless steel alloy known for its exceptional
strength, corrosion resistance, and durability. Composed of approximately 25%
chromium, 7% nickel, and 4% molybdenum, this alloy features a dual-phase
microstructure of ferrite and austenite, which imparts it with superior mechanical
properties compared to conventional stainless steels. This white paper explores the key
industrial applications of Super Duplex 2507, highlighting its benefits, typical uses, and
future potential in various sectors.

1. INTRODUCTION

Super Duplex 2507, UNS S32750, is a grade of stainless steel that offers a remarkable
balance of high strength and excellent corrosion resistance. It is particularly suited for
harsh environments where both mechanical and chemical stresses are present whereby
a more commonly used 316/316L grade stainless steel does not last. Its properties
make it a preferred choice in several critical industrial applications. This document
examines the characteristics of Super Duplex 2507 and its practical applications across
different industries.

2. MATERIAL PROPERTIES
2.1 Chemical Composition — 25Cr-7Ni-4Mo-N
e Chromium (Cr): 25.0% (24.0% - 26.0%)
e Nickel (Ni): 7.0% (6.0% — 8.0%)
e Molybdenum (Mo): 4.0% (3.0% - 5.0%)
e Iron (Fe): Balance
e Carbon (C): 0.030% maximum
e Manganese (Mn): 1.20% maximum
e Phosphorus (P): 0.035% maximum
e Sulfur (S): 0.020% maximum
e Silicon (Si): 0.80% maximum
e Nitrogen (N): 0.28% (0.24% - 0.32%)
e Copper (Cu): 0.50% maximum



2.2 Mechanical Properties

Mechanical properties and pressure/temperature ratings are listed in the ASME Boiler
Pressure Vessel Code Section VIII Division 1, Section |I-D, ASME B31.3 Process Piping,
ASME B31.1 Power Piping (not allowed for Boiler External Piping), ASME B16.5

Pipe Flanges, and ASME B16.34 Valves.

e Minimum Tensile Strength: 800 MPa (116 ksi)

e Minimum Yield Strength: 550 MPa (80 ksi)

e Elongation in 50 mm (2 in): 15% minimum

e Hardness: 290 HB (maximum of 310 HBW, or 32 HRC)

e Maximum Allowable Temperature: +316°C (+600°F) (caution above +250°C
(+480°F) after cold bending)

e P. Number: 10H (Group 1)

e Listed Product Forms: A182/SA-182 (F53) Forgings, A240/SA-240 Plate/
Sheet, A789/SA-789 Tube, A790/SA-790 Pipe, A928 Pipe, A479 Bar, A815
Fittings

2.3 Corrosion Resistance

Super Duplex 2507 exhibits exceptional resistance to chloride stress corrosion cracking,
pitting, and crevice corrosion, making it highly suitable for applications in aggressive
environments.

3. INDUSTRIAL APPLICATIONS
3.1 Oil and Gas Industry
Applications:

e Drilling Equipment: Super Duplex 2507 is used in components such as drilling
risers, blowout preventers, and tubulars due to its high strength and resistance
to corrosion in saline environments

e Offshore Platforms: It is employed in structural components and pressure
vessels where exposure to seawater and aggressive chemicals is prevalent.

Benefits:
e High resistance to chloride-induced stress corrosion cracking.
e Enhanced strength reduces the weight and cost of equipment.

3.2 Chemical Processing
Applications:
e Reactors and Heat Exchangers: The alloy is utilized in chemical reactors, heat
exchangers, and pressure vessels due to its ability to withstand corrosive
chemicals and elevated temperatures.



Benefits:
e Superior resistance to a wide range of chemicals and high-temperature
environments.
e Long service life and reduced maintenance costs.

3.3 Desalination Plants
Applications:

e Pumps and Valves: Super Duplex 2507 is used in pumps, valves, and piping
systems in desalination plants, where resistance to seawater and operational
durability are critical.

Benefits:
e Excellent resistance to seawater and saline environments.
e High mechanical strength enables reliable operation under high pressure.

3.4 Marine Industry
Applications:

e Structural Components: The alloy is used for structural parts of ships,
submarines, and other marine vessels where high strength and resistance to
seawater are essential.

Benefits:
e Enhanced durability and resistance to marine corrosion.
e Reduced weight due to high strength, improving fuel efficiency.

3.5 Power Generation
Applications:

e Turbine Parts: In power plants, Super Duplex 2507 is used in turbine
components, where resistance to high-temperature steam and corrosive
environments is required.

Benefits:
e Long-term resistance to high-temperature and corrosive environments.
e Improved performance and reliability of power generation systems.

4. ADVANTAGES OVER OTHER MATERIALS

4.1 Strength-to-Weight Ratio

Super Duplex 2507’s high strength allows for the reduction of material thickness,
leading to lighter and more efficient components compared to other alloys.

4.2 Corrosion Resistance
The alloy’s resistance to pitting, crevice corrosion, and stress corrosion cracking
outperforms many traditional stainless steels and nickel alloys.



4.3 Cost Efficiency

Although Super Duplex 2507 may have a higher initial cost, its long-term durability and
reduced maintenance requirements result in cost savings over the lifespan of the
equipment.

5. CHALLENGES AND CONSIDERATIONS

5.1 Fabrication

The alloy’s high strength can make it more challenging to fabricate compared to lower-
strength stainless steels. Specialized techniques and equipment may be required.

5.2 Cost
The initial cost of Super Duplex 2507 is higher than that of standard stainless steels,
which may be a consideration for some projects.

5.3 Machining
Machining Super Duplex 2507 requires specific tooling and techniques due to its
hardness, which can affect processing time and costs.

5.4 Welding

Welding Super Duplex 2507 can be quite challenging. A weld process that focuses on
maintaining the duplex structure must be developed and followed, and considerable
testing may be needed to confirm the properties are maintained. Post Weld Heat
Treatment (PWHT) between +1,025C to +1,125C (+1,880F to +2,060F) may be
required.

6. FUTURE TRENDS AND DEVELOPMENTS

The demand for Super Duplex 2507 is expected to grow as industries seek more
durable and efficient materials. Future developments may focus on improving
fabrication techniques, reducing costs, and enhancing the alloy’s performance for
emerging applications, such as in renewable energy sectors and advanced chemical
processing.

7. CONCLUSION

Super Duplex 2507 stands out as a versatile and high-performance alloy ideal for
demanding industrial applications. Its exceptional mechanical properties and resistance
to corrosion make it suitable for critical uses in the oil and gas, chemical processing,
marine, and power generation industries. Despite its higher initial cost and fabrication
challenges, the long-term benefits and cost savings it offers make it a valuable material
for modern industrial applications.
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