Stainless Grades

304 / 304L - 1.4301 / 1.4307
These types of steel are some of the most regularly specified and have
come to represent the embodiment of the basic stainless product. They are
part of the 300 Series of steels (as defined in SAE specifications) which
covers a range of austenitic chromium-nickel alloys. They are also known
as 18/8 stainless due to their chemical composition which includes
approximately 18% chromium and 8% nickel by weight. The steels are easy
to form, weld, and fabricate and their resistance to corrosion from,
amongst other things, acids naturally contained in food has resulted in
them being used widely in the food and drink processing industries.
Type 304 and Type 304L have very similar chemical and mechanical
properties and are often included on a single material test certificate when
the actual properties of a stainless steel plate meet the criteria of both
types. This is a very common occurrence. Type 304L is a variation of Type
304 and has a lower carbon content which improves weldability and lowers
the risk of reduced corrosion resistance around the weld. Type 304L also
has a slightly lower yield and tensile strength than Type 304.

Typical industrial sectors:
Food Processing
Chemical Industry
Brewing
Pharmaceuticals
Petrochemicals

Typical product applications:
Heat Exchangers
Pipelines
Pressure Vessels
Flanges and fittings
Valves
Condensers

316 / 316L - 1.4401 / 1.4404
These steels are the second most regularly specified stainless steels after
304 and are part of the SAE defined 300 Series which encompasses a
range of austenitic chromium-nickel alloys. Austenitic stainless steels like
Type 316 are widely available, have good general corrosion resistance,
good cryogenic toughness, and excellent formability and weldability.
Type 316 has 2-3% Molybdenum included in its chemical composition
which slows specific forms of corrosion and generally enhances its
corrosion resistance. Type 316 is often referred to as “marine grade”
stainless due to its increased resistance to chloride corrosion compared to
304 making it a very suitable material for use in salt water environments.
Type 316L is a variant of Type 316 and differs by having a lower carbon
content as well as slightly lower yield and tensile strengths. Type 316L
offers improved weldability and also reduces the possibility of lower
corrosion resistance around welded areas.

Typical industrial sectors:
Brewing
Chemical Industry
Dairy
Food processing
Marine equipment
Petrochemicals
Pharmaceuticals

Typical product applications:
Condensers
Heat Exchangers
Filters
Pressure Vessels
Valves
Flanges and Fittings

Duplex Grades

31803 Duplex 1.4462 2205
Duplex stainless steel was developed as a product which
improved upon the technical strengths of the standard
austenitic and ferritic steels by increasing strength,
improving low temperature toughness, and resistance to
stress corrosion cracking.
Duplex stainless has a microstructure which is split roughly
50:50 between austenite and ferrite and balancing of these
phases provides the following benefits:
• Higher strength which is around twice that of Type 304
austenitic stainless steel. This leads to reduced plate
thicknesses being used in fabrications reducing the weight
which is of particular significance in items such as pressure
vessels, storage tanks, and structural applications such as
bridges.
• Good weldability in thick plates.
• Good low temperature toughness.
• Resistance to stress corrosion cracking of importance in
many applications including hot water tanks, process plant,
brewing tanks, and desalination plant.

Duplex stainless steels are still being developed and
improved by steel makers. Our close ties with major
manufacturers gives us preferential access to these products
as they reach the market.
Duplex stainless is also synonymous with enhanced
corrosion resistance. There is no single measure of corrosion
resistance but the Pitting Resistance Equivalent Number
(PREN) is widely used as a means of comparing the relative
corrosion resistance of different steel grades.
The PREN is obtained by applying a mathematical formula to
the chemical composition of a steel so that PREN = %Cr +
(3.3 x %Mo) + (16 x %N). Using this formula 31803 Duplex
stainless has a PREN of 32 which when compared with the
PREN of Type 304 and Type 316 (18 and 24 respectively)
demonstrates its superior corrosion resistance.
In short, due to its higher strength, longer component life
cycle, and lower alloy composition, Duplex stainless can be a
very cost effective solution to an engineering problem.

Super Duplex S32760 / 1.4501 & S32750 / 1.4410

The Pitting Resistance Equivalent Number (PREN) is widely
used as a means of comparing the relative corrosion
resistance of different steel grades. The PREN is obtained by
applying a mathematical formula to the chemical
composition of a steel so that PREN = %Cr + (3.3 x %Mo) + (16
x %N).
As a part of the Duplex family of stainless steels Super
Duplex stainless has a microstructure which is split roughly
50:50 between austenite and ferrite. It differs from Duplex in
its chemical composition (with increased amounts of
Molybdenum, Nickel, and Chromium) and its mechanical
properties (higher proof stress and tensile strength). This
highly alloyed product is especially designed for marine,

chemical, and oil engineering applications requiring both
high mechanical strength and resistance to corrosion in
extremely aggressive environments (chloride-containing
acids etc.).
Super Duplex stainless steel, relative to other stainless steel
products, gives
• High corrosion resistance
• High resistance to stress corrosion cracking
• High yield strength and tensile strength
It is used extensively for offshore oil and gas applications and
can be found in flow lines, risers, process vessels,
separators, coolers, manifolds, and process piping. Onshore
it can be found in heat exchangers, boilers, and pressure
vessels in petrochemical and chemical processing plant.
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A Super Duplex stainless steel is a type of Duplex stainless
steel with enhanced corrosion resistance which is
categorised by its PREN being greater than 40. A standard
Duplex like the S31803 grade amongst the other grades also
stocked by Brown McFarlane has a PREN of around 32.

