
Duplex vs Austenitic Stainless Steel: Which

One to Choose?

When selecting stainless steel for your project, understanding the difference between duplex and
austenitic grades is crucial. These two types dominate industries like marine, construction, oil &
gas, and chemical processing. So, which one is better for your needs?

What Is Austenitic Stainless Steel?

Austenitic stainless steels are the most widely used type, known for their high corrosion
resistance, excellent formability, and non-magnetic properties.

Typical Grades:
304 / 304L
316 / 316L

321, 347

Key Characteristics:
FCC crystal structure (face-centered cubic)

High chromium (16–26%) and nickel (6–22%) content
Good weldability
Excellent ductility
Not hardenable by heat treatment

What Is Duplex Stainless Steel?

Duplex stainless steels are a hybrid of austenitic and ferritic stainless steels, offering better
strength and improved corrosion resistance—especially in chloride environments.

Typical Grades:
2205 (UNS S31803 / S32205)

2507 (Super Duplex, UNS S32750)

Key Characteristics:

Mixed microstructure: ~50% ferrite, 50% austenite
Higher strength (almost 2x that of austenitic)
Excellent resistance to stress corrosion cracking (SCC)



Lower nickel content (more cost-stable)

Duplex vs Austenitic Stainless Steel: Comparison

Table

Property Austenitic SS (e.g. 304, 316)

Microstructure 100% Austenite

Strength (Yield) Moderate (~200–300 MPa)

Corrosion Resistance Excellent (esp. 316)

Stress Corrosion Cracking (SCC) Prone

Weldability Excellent

Toughness at Low Temp Excellent

Magnetic Non-magnetic

Cost Higher (due to Ni)

Applications of Austenitic Stainless Steel

Austenitic grades are ideal for :

Food and beverage processing equipment
Architectural facades and handrails

Household kitchenware and appliances
Pharmaceutical and medical devices
Heat exchangers and pressure vessels

Applications of Duplex Stainless Steel



Duplex stainless steels are preferred in :

Offshore and marine platforms
Desalination plants

Chemical processing systems
Oil & gas pipelines
Structural supports in aggressive environments

When Should You Use Duplex Stainless Steel?

Choose duplex when:
You need higher strength to reduce thickness and weight

The environment contains chloride or brine (e.g., seawater)
You want a cost-effective alternative to high-nickel alloys
Stress corrosion cracking is a concern

FAQ: Duplex vs Austenitic Stainless Steel

Q1: Is duplex stainless steel stronger than austenitic stainless steel?

A: Yes. Duplex stainless steel typically has twice the yield strength of austenitic stainless steel.
This makes it ideal for structural applications where weight and thickness reduction are
important.

Q2: Which is more corrosion-resistant: duplex or austenitic stainless steel?

A: Duplex stainless steel offers better overall corrosion resistance, especially
against chloride-induced stress corrosion cracking, making it more suitable for harsh marine and
chemical environments.

Q3: Is duplex stainless steel magnetic?

A: Partially. Due to its ferritic content, duplex stainless steel is slightly magnetic, while austenitic
grades like 304 and 316 are non-magnetic.

Q4: Can duplex stainless steel be welded?

A: Yes, but it requires controlled heat input and cooling rates to maintain the proper balance
between austenite and ferrite. Austenitic stainless steels are generally easier to weld.

Q5: Is duplex stainless steel more expensive than 316 stainless steel?

A: Not necessarily. Duplex steels often have lower nickel content, making them
more cost-stable compared to 316, especially when nickel prices are high. However, fabrication



costs may be slightly higher due to more complex welding requirements.

Q6: What are common duplex stainless steel grades?
A: The most common grades include:
2205 (UNS S31803 / S32205) – standard duplex

2507 (UNS S32750) – super duplex

2101 (UNS S32101) – lean duplex (lower alloy content)

Contact Us

Gengfei Steel - Your Trusted Stainless Steel Supplier

Email:info@gengfeisteel.com
WhatsApp / Phone: +86 191 3986 3252
Website: www.gengfeisteel.com
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