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Selecting Proper Metallurgy 

 

 

Selecting the Best Heat Exchanger Material 

Selecting the best material for your heat exchanger is often a tradeoff between thermal efficiency, 

cost, corrosion resistance, cleanability, and durability. Each application will have its own 

specifications that need to be met based on operating temperature, and causes of corrosion. The 

material chosen for the heat exchanger is the first step in preventing corrosion.  Both short- and 

long-term costs should be considered; what is initially saved might be at the expense of durability. 

You must decide which criteria are most important for your application. 

 

Stainless Steels “The Standard” 

While there are a multitude of options available for heat exchanger materials, 300 series stainless 

steels are most commonly used. This is because they offer corrosion resistance that covers most 

operations, and are also an affordable option. Of the 300 series materials, 304 and 316L stainless 

steels are the most used and readily available. 

 

Duplex Stainless Steels 

Duplex stainless steel is an alloy which combines austenitic and ferritic steels, which makes an 

affordable, strong, resistant to corrosion option. The duplex stainless steels have chloride stress 

corrosion cracking resistance significantly greater than that of the 300-series stainless steels. 

They also provide significantly greater strength. The room temperature yield strength of these 

steels can be up to double that of standard austenitic steels. This may allow for a decreased wall 

thickness in some applications. Despite the high strength, they still exhibit good ductility and 

toughness, but generally lower than those of austenitic stainless steels.  
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Metallurgy Options 

Stainless steel, Nickel Alloys, Cobalt Alloys, Titanium, Duplex Stainless Steels and Alloy Steels 

all have their advantages and disadvantages. Below is a chart with some of the most common 

metallurgy options. For specific application questions, contact a ThermaPlate representative. 
 

Material Types 

  ASTM UNS EN PRE Common Uses 

Austenitic 

304 / 

 304L 
A 240 

S20400 / 

S30403 

1.4301 / 

1.4307 
20 

Chemical Processing, Food and Bev., Medical, 

Pulp and Paper, Storage Tanks 

316L A 240 S31603 1.4404 24 
Chemical Processing, Food and Bev., Textiles, 

Water Treatment, Heat Exchangers 

317L A 240 S31703 1.4438 28 
Air Pollution Control, Chemical Processing, 

Explosives, Food and Bev., Pulp and Paper 

High Temp 

Austenitic 

Alloy 

Alloy 625 B 443 N06625 2.4856 41 
Aerospace Components, Chemical Processing, 

Nuclear, Petroleum Refining, Waste Treatment 

Alloy 825 B 424 N08825 2.4858 31 
Air Pollution, Chemical Processing, Food, Nuclear, 

Oil and Gas, Petroleum Refining, Steel Pickling 

Super 

Austenitic 

254 

SMO 
A 240 N31254 1.4547 43 

Air Pollution, Chemical Processing, Food and 

Bev., Mining, Oil and Gas, Petroleum  

Alloy 

904L 
A 240 N08904 1.4539 34 

Air Pollution, Chemical Processing, Metallurgical 

Processing, Oil and Gas, Pharma, Pulp and Paper 

Premium 

Austenitic 

Alloy 

C276 
B 575 N10276 2.4819 45 

Air Pollution, Chemical Processing, Oil and Gas, 

Pharma, Pulp and Paper, Waste Treatment 

Alloy 

C22 
 B 575 N06022 2.4602 46 Chemical Processing, Reactors, Heat Exchangers  

Alloy 

C2000 
B 575 N06200  2.4675 47 Reactors and Heat Exchanger 

Duplex 

2101 A 240 S32101 1.4162 26 
Air Pollution, Biofuels, Chemical Processing, Food 

and Bev., Pulp and Paper 

2205 A 240 S32205 1.4462 35 
Pressure vessels, Scrubbing Systems, Pulp and 

Paper, Rotors 

Super Duplex 2507 A 240 S32750 1.4410 43 
Oil and Gas, Chemical Processing, Desalination, 

Power Industry 

Titanium 
Grade 

2 
B 265 R50400 10204-3.1 - 

Chemical Industry, Aerospace Industry, Medical 

Applications 

 



 

____________________________________________________________________________________ 

 2457 NW Dallas St., Grand Prairie, TX 75050  info@thermaplate.com  /   (972) 213-1050 

 

Proper Heat Exchanger Design 

Proper heat exchanger design is essential in preserving long term integrity and preventing 

premature fails due to excessive thermal or mechanical stresses. Beyond the design, proper 

material selection is critical in preserving the longevity of a heat exchanger. Many factors can play 

into how long a material will last, such as the aggressiveness of the solutions and the 

temperatures the heat exchanger is exposed to. Selecting the correct material can help reduce 

the negative effects caused by these factors. Different materials are resistant to corrosion by 

different solutions, and each material has its own optimal temperature operating range.  

 

Corrosion Types 

Many problems with heat exchangers for corrosive applications can be avoided by good material 

selection during the design phase. Some metals are better suited for a certain environment than 

others. There are many types of corrosion, which are discussed below. 

 

• Uniform Corrosion - The most basic corrosion type is uniform corrosion. This is when 

corrosion is equally spread over the entire heat transfer surface. The thinning of the tube 

or plate could eventually lead to failure due to increased stress in the metal. Passivation 

is a technique that can reduce this corrosion type. Passivation is a chemical treatment for 

stainless steels that enhances the ability to resist corrosion by altering the surface layer 

with a thin, inert layer. A corrosion rate could also be tested and determined, and the initial 

thickness of the metal increased to account for uniform corrosion. This is the easiest type 

of corrosion to account for in the design and material selection.  

 

• Pitting Corrosion - In contrast to uniform corrosion, there are also localized corrosion 

types, such as pitting and crevice. Metals covered with a protective coating are often 

susceptible to pitting at mechanical defects of this layer. When these pits grow, it is 

possible they perforate the heat transfer surface. For stainless steels, high chloride 

content, high temperatures, and low pH are factors that increase the likelihood of pitting 

corrosion.  

 

• Crevice Corrosion - Crevice is another form of localized corrosion, most often caused 

by a local environment differing from the surrounding environment. The differential 

concentration of oxygen encourages crevice corrosion. The rate of corrosion increases as 

the crevice narrows. This type of corrosion is most common at the gaskets where a metal 

meets a nonmetal, or at plate contact points.  


