
445M2. The New Marine 
Grade Stainless Steel.

The sensible alternative to 316

New Zealand’s tallest apartment building, the Sentinel, beside 
Takapuna Beach on Auckland’s North Shore is like a shining 
beacon above Takapuna. The roof of the Sentinel is finished in 
new-generation 445M2 ferritic marine-grade stainless steel.



 The sensible alternative to 316 Stainless Steel.

445M2

Marine grade stainless steel 316 has been 
around for a long time.  Now there’s an 
alternative, that’s even better – grade 445M2 
from Austral Wright Metals.  Used in Japan 
since 1993 and with a successful track record 
in Australasia since 2001, 445M2 offers real 
advantages over 316.

Unlike 316, 445M2 has a ferritic microstructure, and a higher 
content of the corrosion resisting element, chromium. 
That gives it some big technical benefits over grade 316:

• Better resistance to atmospheric corrosion & pitting  
 corrosion in water containing chlorides

• Not subject to stress corrosion cracking, 
 or intergranular corrosion when welded properly

• Much better working characteristics – much   
 easier to cut, bend and fold = cost savings

• Better thermal properties, giving less distortion in   
 welding and requiring less tack welding

• Lower density, covering 3.5% more area at the 
 same weight

Grade 445M2 has excellent punchability, bendability 
and weldability, making it easy and cheap to fabricate. 
It fabricates like carbon steel, without the strong work 
hardening of austenitic stainless steels like 316, which 
make them hard to cut and bend.

Typical applications are anywhere that 316 is used now.  

Fabrication
Grade 445M2 is easier to work with than austenitic stainless 
steels such as 316:  the much lower rate of work hardening 
gives lower forming loads, and less springback.  Grade 
445M2 also behaves like carbon steel in cutting operations: 
it gives cleaner cuts, with less distortion, and much better 
tool life.

These advantages have been crucial for the introduction 
of the grade to uses like roll formed roofing and cladding, 
and expanded metal.  It is also very useful for perforating 
into acoustic screens etc.

Top: The Portal Building. Erected in 2002 only 500m from the Brisbane River 
on Breakfast Creek Road. Stainless Steel 445M2 - 0.55 mm wall cladding 
with a non reflective 2DR finish. Above: Tea Stained 316 handrail in same 
location.

Grade 445M2 is ideal for food preparation equipment, street 
furniture, heat exchangers, solar panels, roofing, walling 
and rainwater goods.  In fact, anywhere that 316 is used for 
its corrosion resistance, 445M2 will perform better.

Marine grade 445M2 is stocked as coil and sheet – 0.55, 
0.7, 0.9, 1.2, 1.5, 1.6, 2.0, 2.5 and 3.0 mm thick – all 1219mm 
wide.  Ask us if you need narrower material.  The standard 
finish is 2B, ask about the non-reflective 2DR finish if you 
want a lower gloss level for architectural applications. We 
currently stock 0.55mm x 940mm in 2DR finish.



Modern Industries used 445M2 stainless steel 
as cladding insulation BHP Billiton’s sulphuric 
acid plant at Ravensthorpe in WA.



Mechanical Properties (typical)

Physical Properties (typical)

Chromium Molybdenum Carbon Nickel Others
445M2 22.1% 1.05% 0.007% – Niobium

and titanium
316 18.2% 2.2% 0.05% 10%

Yield Stress
MPa

Tensile Strength
MPa

Elongation
%

Hardness
HV

445M2 345 500 32 168
316 315 560 55 155

Density Youngs
Modulus

Thermal
Conductivity

Thermal
Expansion

Magnetism

kg / m3 MPa W/m.oC X 10-6/oC
445M2 7,750 199,000 22.5 10.0 Magnetic

316 7,980 193,000 13.9 16.0 Non mag-
netic

The New Marine Grade Stainless Steel.

Then there’s a well balanced addition of small amounts of 
both niobium and titanium to protect the properties when 
the steel is welded.

And all heats of 445M2 are made with very low carbon 
content, well below the 0.03% carbon in the special low 
carbon 316L used for better welded corrosion resistance.

Corrosion Scientists use PREN (Pitting Resistance 
Equivalent Number) to compare the resistance of different 
grades to localised corrosion. With a typical PREN of 26, 
445M2 has better corrosion resistance than 316 with a 
typical PREN of 25.

Rust area after two years of exposure to marine atmospheres. 
316 and 304 - 2B finish. 445M2 - 2DR finish.
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Severe Marine 1.5 km from ocean 
at same latitude as Fraser Island

Marine  5 km from sheltered 
ocean in an industrial area at the 
same latitude as Sydney

Weldability
 • 445M2 can be spot or seam resistance welded.  
  Post heat treatment of the weld is not required.  

 • 445M2 can be TIG or MIG welded. Pre or post heating 
  or post weld heat treatment are not required.

 • 445M2 can be welded without filler metal. If filler metal  
  is required, use 316L(Si)

 • 445M2 can be laser cut or plasma cut.

After welding, the full corrosion resistance of the surface 
can be restored by removing any scale and oxide colours 
mechanically or chemically. Best corrosion resistance is 
achieved by pickling to ensure the removal of the low 
chromium layer formed under the high temperature oxide 
during welding.

Pickling pastes are available: in common with other 
highly corrosion resistant grades, 445M2 should usually be 
pickled for a time towards the top of the recommended 
period and far longer than 316. Preliminary mild abrasion 
with Scotch-Brite® helps.

Corrosion resistance
The world class Japanese steel mill, NISSHIN STAINLESS 
STEEL have formulated this grade carefully for good 
properties.  The extra high chromium content (22%) and 
added molybdenum give excellent corrosion resistance. 



Workability, durability, affordability.
BHP Billiton’s Sulphuric Acid plant
Modern Industries (WA) recently completed a major 
contract for BHP Billiton’s Ravensthorpe Nickel Project 
using new generation ferritic stainless steel 445M2 
from Austral Wright Metals and Nisshin Steel, Japan, 
for cladding insulation at the sulphuric acid plant at 
Ravensthorpe. (photo over leaf)

Modern Industries have built an enviable track record 
in Australia and South East Asia providing construction 
and maintenance services to the mining, energy, oil 
and gas industries, particularly thermal and acoustic 
engineering solutions. Modern Industries Director Steve 
Skea evaluates his experience with 445M2:

“We were looking for a better alternative to the familiar 
marine grade stainless steel 316.  Austral Wright 
Metals offered us 445M2, and convinced us of the 
better atmospheric corrosion performance.  That was 
important, because although the Ravensthorpe project is 
46 km from the ocean, so salt isn’t the problem, we were 
insulating a sulphuric acid plant – and that’s an arduous 
service for stainless steel.

We found the new grade very easy to work with – it 
saved us money in time and rework while we were pre-
fabricating in our workshop in Perth.  The extra precision 
we got in the pre-fabs was also a great help when we got 
out on site at Ravensthorpe, 500 km east of here.

We moved from 316 and 445M2 over the life of the job, 
so we got a fair comparison between the grades.  We’ll 
use it again for this sort of job – and anywhere else where 
we used to use 316.”

445M2 is a modern stainless steel that does not contain 
nickel, unlike the better known austenitic stainless steel 
grades like 304 and 316.  Instead, Nisshin Steel in 
Japan use modern, state-of-the-art vacuum processing 
steelmaking technology to produce a premium stainless 
steel without an expensive addition of nickel.

WA company Jako Industries designed and manufactured 
five filter plenums for centrifugal air blowers supplying 
aeration tanks with filtered air at the Beenyup Wastewater 
Treatment Plant in WA. The plenums are in a very corrosive 
environment, so the choice of materials was critical.

After considering the older marine grade 316 stainless 
steel, Jako Industries selected the new generation ferritic 
marine grade 445M2 because of its corrosion resistant 
properties. It is also an easier material to work with.

Jako Industries was able to deliver an excellent product 
within the specified parameters, costs and time frames.

One of five filter plenums at the Beenyup Wastewater Treatment Plant in WA.

The Bertocchi food processing plant.
Bertocchi smallgoods cook their Brine Lines (salted 
hams) in ovens that create a steamy, salty and corrosive 
environment. Attempts to line these areas had quickly 
corroded and hygiene had become an issue.

Austral Wright Metals was approached by Bertocchi to 
supply a non-corrosive material for the ceiling and walls 
of their processing area. 

Bertocchi was offered three sample sheets to be placed 
on the ceiling for a period of approximately 3-4 months. 
Stainless steels 304, 316 and the new 445M2 were 
selected. A cleaning and maintenance program was 
designed for both the existing ceiling as well as the test 
samples.

On completion of the experiment, samples were tested. 
Corrosive effects and tea staining were found on both 
304 and 316. On the other hand, 445M2 was absolutely 
blemish free.

Bertocchi Smallgoods has since 
installed 10/t of 445M2 on the ceiling, 
and the results have been outstanding.



 SUMMARY OF 445M2
 1. Features 445M2 is a new generation ferritic stainless steel with better corrosion resistance than 316. 

It has been used in roofing and facades of buildings, hot water applications, and wherever 
high resistance to corrosion and staining is needed.

 2. Chemical Composition 445M2 contains 22% chromium and 1.05% molybdenum, which give it outstanding 
corrosion resistance. It does not contain a nickel addition.

 3. Microstructure 445M2 is supplied in the annealed condition, with a clean, equiaxed microstructure.
 4. Physical Properties 445M2 gives 3.5% more area per kg than an austenitic grade like 316. It also has lower 

thermal expansion and higher thermal conductivity, so distorts less in welding.
 5. Mechanical Properties The yield strength and hardness of 445M2 are higher than 316. The tensile strength and 

elongation are lower.
   6. Formability The work hardening coefficient of 445M2 is much lower than 316. It forms in a similar way 

to carbon steel, and the lower springback and easier shearing give better performance in 
tools and equipment designed for carbon steel.

   7. Corrosion Resistance 445M2 proven to be at least as good as 316
   7.1 Pitting Corrosion Electrochemical tests in chloride solutions show 445M2 resists pitting corrosion better than 

316.
   7.2 Crevice Corrosion Electrochemical tests in chloride solution show 445M2 resists crevice corrosion better than

316 in the as-supplied condition. It is far superior after spot welding.
   7.3 Intergranular
      Corrosion

Very low carbon content and stabilisation with niobium and titanium give 445M2 excellent 
resistance to intergranular corrosion after sensitising thermal cycles, superior to 316.

   7.4 Stress Corrosion
      Cracking

445M2 is substantially immune from stress corrosion cracking in chloride containing waters, 
unlike grade 316.

   7.5 Rust Resistance
   7.5.1 Rooftop In tests simulating an exposed roof in a marine environment, where frequent rain would 

wash away salt, there was minimal rust staining on 445M2 – much less than 316.
   7.5.2 Eaves Tests simulating an even more severe marine environment – a sheltered area, where salt

concentrates – showed minimal rust on 445M2 – much less than 316 which was badly 
stained.

   7.5.3 Atmospheric
          exposure tests

In atmospheric exposure tests in a severe marine sub-tropical area (equivalent to Fraser 
Island) 445M2 was almost completely free of rusting (or tea staining) after 2 years exposure. 
316 was uniformly tea stained.

   7.6 General Corrosion
 (Acid Resistance)

Sulphuric acid is very aggressive to stainless steels, as it interferes with the formation of the 
passive surface film. 445M2 has about 1/5 the corrosion rate of 316 in low concentrations of 
sulphuric acid at elevated temperatures.

 8. Weldability
   8.1 TIG & MIG
  Weldability

445M2 is easily weldable by TIG or MIG. The steel should be degreased, well shielded with 
argon and the heat input kept low. 316L(Si) consumables are used.

   8.2 Spot & Seam
  Weldability

445M2 is easily weldable by spot & seam welding.

Austral Wright Metals supplies a comprehensive range of stainless steels, copper alloys, nickel alloys and other high performance alloys for challenging 
service conditions.  Our metallurgists will be pleased to provide further data and applications advice.

Sales Offices Phone Fax
Sydney 02 9827 0790 02 9757 4486
Melbourne 03 9409 8500 03 9408 3946
Brisbane 07 3722 0800 07 3277 6799
Gladstone 07 4972 8110 07 4972 8120
Bundaberg 07 4153 1292 07 4153 1293
Adelaide 08 8300 1800 08 8345 1044
Perth 08 9258 2600 08 9358 6206
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