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ASSDA member Australian Pickling & Passivation Service (APAPS) 
and ASSDA Sponsor Sandvik Mining & Construction have been 
central to the expansion of a coal export terminal in North 
Queensland.

With Queensland coal exports forecast to increase to 250 metric 
tonnes per annum by 2015, the strength and durability of the 
state’s expanding coal transport infrastructure and rail systems is 
critical to ensuring export capacity.

This recent expansion required the manufacture of 300 three-
piece conveyor frames using 40 tonnes of 316 grade stainless 
steel, specified to foil the port’s exposure to wind, rain, salt spray 
and abrasive dust.

Sandvik Mining & Construction manufactured the conveyor 
frames for the project, and APAPS pickled the frames before 
delivery to the terminal.

Stainless steel can corrode in service if there is contamination 
of the surface. Pickling involves the removal by chemical means 
of any high-temperature scale and any adjacent low chromium 
layer of metal from the surface of stainless steel.

The client requested that the stainless steel conveyor frames 
were pickled to achieve a product that would not rust. 
According to APAPS’s Director Richard Raper, ‘Pickling stainless 
steel removes all traces of burnt chromium caused by heat from 
welding and any iron contamination caused by handling and 
processing during fabrication.’ He added that several variables 
must be considered when pickling stainless steel, including the 
grade, surface finish, the size and shape of the structure and 
bath temperature.

Transported by road on B-double trucks from Mackay to the 
APAPS workshop in Newcastle, the conveyor frames arrived a 
dull grey colour and heavily soiled from anti-spatter and other 
contaminants. Pre-cleaning of the stainless steel was required 
prior to pickling as contamination on the surface can reduce 
the effect of pickling. The frames were sprayed using an Avesta 
401 Cleaner and Callington Haven Brite Wash and left for 30 
minutes before being high-pressure washed with hot water.

The immersion pickling method was used to pickle the conveyor 
frames. They were immersed in a nitric and hydrofluoric acid 
bath for approximately 1.5 hours, which APAPS’s own pickling 
technician determined following a number of inspections. 
Avesta Pickling Bath 302 was used at a temperature between 

25-30°C. The frames were lifted from the bath and allowed to 
drain for 15 minutes before being washed down using high-
pressure water.

APAPS’s pickling of the stainless steel by was central to ensuring 
the performance and durability of the conveyor frames and 
maximising their corrosion resistance. The treatment also 
produced a consistent and smooth finish with aesthetic appeal.

After the pickling treatment, the conveyor frames were strapped 
together in batches of five, with timber placed between the 
stainless steel and strapping. They were then transferred and 
loaded using a forklift with stainless steel slippers [covers] 
to protect the frames from cross-contamination. Due to the 
physical nature of the conveyor frames, only one layer of frames 
at a time could be placed on the truck deck, and these were tied 
down with web straps. Transportation took an average of 3 days 
between Newcastle and Mackay.

The project was completed in 10 weeks and delivered back to 
Mackay in stages. The APAPS team worked two shifts a day to 
complete the work on time for Sandvik.

Richard Raper says the project was a testament to APAPS’s 
membership of ASSDA, as it was the Association’s referral that 
won him the job.

‘This is a good showcase of how ASSDA members and 
Accredited fabricators can achieve great outcomes and how 
clients get what they expect when specifying stainless steel.’ 
 
CONTACT:

Australian Pickling & Passivation Service 
Richard Raper, Director 
+61 2 4964 8454 
richard@apaps.com.au 
www.picklingandpassivation.com.au 
 
Sandvik Mining & Construction 
David Stahel, East Coast Sales Manager - Conveyor Frames 
+61 7 3622 7935 
david.stahel@sandvik.com 
www.miningandconstruction.sandvik.com/au

Images courtesy of Australian Pickling and Passivation Service Pty Ltd.

Local  stainless companies get a 
piece of the mining action
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The CRA Excellence Program is a cutting edge consulting service providing expert advice on the selection 
and use of CRAs, particularly in challenging environments.

CRAs are mixtures of various metals such as chromium, nickel, iron, copper, cobalt, molybdenum, 
tungsten and titanium. Combined, these metals can resist corrosion more effectively than standard carbon 
steel.

The only way to avoid corrosion is to plan against it, and understanding and managing risk allows projects 
to specify materials that will perform to expectations. 

Brought to you by the Australian Stainless Steel Development Association (ASSDA), the CRA Excellence 
Program draws on the knowledge and expertise of a college of peers to provide the best available 
advice and guidance from concept, project scope, detailed feasibility and basic engineering, to supply, 
construction, commissioning, operation, maintenance and decommissioning.

The team behind the program has more than 100 years combined experience in materials selection and 
specification, or as consultants for chemical, extraction and industrial applications. 

The program brings together current real world experience in a high quality, system-managed process that 
ensures consistent performance and delivers commercially sustainable outcomes.

For more information, visit www.craexcellence.com or call +61 7 3220 0722.

Stainless Structurals Asia Pte Ltd 18 Boon Lay Way, Tradehub 21, #10-139, Singapore 609966 
Tel: +65 6793 2282 Fax: +65 6896 5408 Email: sales@ssasia.sg www.stainless-structurals.sg

STANDARD SHAPES 
beams – tees – angles – channels

We keep the biggest and most
comprehensive stock of hot rolled and
laser fused Stainless Steel Structurals 
in 304/L and 316/L in South East Asia.

CUSTOM SHAPES
If you can design it, we can make it

Alloys that we can custom produce 
shapes include 304/L, 316/L, 317/L,
321, 409, 410, 316Ti, 254 SMO, 904/L, 
AL6XN, C-276, 2101, 2205, 2507

Deliver confidence  when specifying 
corrosion resistant alloys (CRA)
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Background 
The majority of stainless steel is drawn 
from the austenitic family because these 
grades are readily formable, weldable 
and tough. These chromium-nickel (CrNi) 
and molybdenum-containing grades were 
traditionally grouped under the 300 series 
banner. 

However, driven by the increased price 
of nickel several years ago, there has 
been renewed interest in lowering the 
nickel content of austenitic grades 
while maintaining the austenitic crystal 
structure. This is achieved by using 
combinations of higher manganese and 
nitrogen and even by adding copper. 

These high manganese grades - 200 
series austenitics - were first developed 
in the 1930s and were expanded during 
World War II because of a lack of 
domestic nickel supplies, especially in the 
USA. 

Many of the new 200 series alloys have 
proprietary compositions that can vary 
with manufacturers’ processing. They are 
not classified or standardised under the 
ASTM/SAE three-digit codes. 

Features of 200 series 
The mechanical, physical and forming 
properties of the CrMn and CrNi grades 
are very similar, although the CrMn 
grades generally have higher tensile 
strength because of higher nitrogen 
levels and a higher work-hardening rate 
because of the nickel level. 

The conventional CrMn grades are used 
in hose clamps or lamp post clamps – thin 
material heavily cold worked for strength. 
Proprietary grades are used in galling-
resistant applications such as bridge pins 
or in marine boat shafting, although 
duplex grades are a strong competitor. A 
disadvantage of CrMn grades is that the 

lower nickel content means a higher risk 
of delayed cracking after deep drawing.

A quirk of the conventional 200 series 
higher manganese grades is that they 
do not become magnetic when they 
are heavily cold worked, hence their 
suitability for use as end rings in electrical 
generators.  

Corrosion resistance 
The corrosion resistance of the newer 
CrMn grades is generally inferior to 
similar CrNi grades. To maintain the 
austenitic properties, the ferrite forming 
elements (chromium, molybdenum 
and silicon) must be in the correct 
proportions with the austenite formers 
(nickel, carbon, manganese, nitrogen and 
copper). If the strong austenite formers 
such as nickel are reduced, the corrosion-
resisting, ferrite-forming elements must 
also decrease. 

Sensitisation 
This occurs when chromium combines 
with carbon in the steel and forms 
micron-sized particles of chromium 
carbide so the chromium is unavailable 
to form the protective oxide film. The 
original 200 series increased the carbon 
level to remain austenitic (see Table 1), 
but this encouraged sensitisation during 
welding and is one reason that CrMn 
grades are not used for fabricated items.

Durability 
The newer grades, such as the Indian-
developed J1 and J4 (see Table 2), are 
intended for use in milder environments. 
The low nickel content requires a 
reduction in the chromium content to 
about 15-16% compared to the 18% 
industry-standard 304. This is a significant 
reduction in corrosion resistance, 
especially for the very low nickel versions, 
and these small differences in chromium 
content can have a significant effect on 
durability.

The newer, low-nickel CrMn grades 
are successfully used in India, mainly 
for components such as cookware or 
mixing bowls that are formed rather 
than welded. The use of these grades 
has spread across South-East Asia and 
especially into China where the increase 

in capacity for 200 series production was 
about 3 million tonnes last year - or about 
10% of the world’s production.

Confusion of grades 
The switch in use to CrMn grades 
(and not just the J1 and J4 grades) has 
continued despite lower nickel prices 
because of the perceived benefit of lower 
price. Unfortunately, the increased use 
of less corrosion-resistant grades has 
confused the industry as the CrMn grades 
are not magnetic and, at least initially, 
appear to be stainless and are often 
assumed to be 304 or even 316.

The confusion arose from decades of 
familiarity with magnetic, lower corrosion 
resistance ferritic grades such as 430 
in contrast to the more corrosion-
resistant and non-magnetic 304 or 316. 
In fact, magnetism has no relationship 
to corrosion resistance. Grade mix-ups 
have caused serious corrosion failures in 
industry and customer dissatisfaction due 
to less serious corrosion defects like tea 
staining. This has mainly occurred in Asia 
but also in Australia. 

The variable impurity levels, particularly of 
sulphur and phosphorous, was a serious 
issue when there was a significant volume 
of the new CrMn grades produced 
by smaller, older mills. The increase 
in modern production facilities will 
proportionately reduce this risk. However, 
the metallurgical necessity to increase 
carbon levels for austenite stability in 
specific CrMn alloys means that welded 
fabrications still require thin sections or 
rapid cooling to limit sensitisation and the 
consequent increased corrosion risk. 

200 series stainless steels - 
high manganese (CrMn)

Almost 7 years after former Nickel Institute Director Dr David Jenkinsons’s 2006 Technical Bulletin, ASSDA’s technical expert, Dr 
Graham Sussex, revisits the CrMn grades of stainless steel.
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work less
do  more
stay safe

P: +61 2 4735 7700   
Go to www.tigbrush.com

Identifying grades 
It is possible to distinguish between CrMn 
and CrNi grades by either portable and 
expensive X-ray fluorescence equipment 
or, more simply, by drop test kits to 
detect Mn (CrMn vs CrNi) or Mo (304 
vs 316). The kits often use a filter paper 
and a battery to ensure the test will work 
rapidly even with cold metal. See ASSDA’s 
Technical FAQ No. 4 for further details.

Quality control 
Users need to ensure they have good 
quality control systems to avoid 
installation of a low-level CrMn grade 
rather than the expected high-level 
austenitic. The relatively unknown 

conventional 200 series has a 
sophisticated niche. However, for cost 
reasons, clients may push to use the lower 
CrMn grades instead of the normal CrNi 
austenitics or, in sheet applications, the 
ferritics. 

Scrap and sorting grades 
The fabrication scrap and end-of-life 
scrap from CrMn grades are not readily 
distinguished from conventional CrNi 
grade scrap. However, the value is 
substantially different as the nickel is 
still the most costly component. This has 
serious implications for the scrap industry 
because it is likely to reduce recycling and 
hence the sustainable and green image of 

stainless steel. Fabricators will find their 
total costs will require rejigging as the 
scrap from offcuts will have lower value, 
probably decreasing their profitability.

Each grade of stainless steel has its merits 
for different applications. However, it is 
vital to purchase from an educated and 
reputable supplier of quality materials 
in order to achieve the desired cost and 
quality outcome.

Grade Chemical composition (wt%)

AISI UNS Cr Ni Mn N

304 S30400 18.0 - 20.0 8.0 - 10.5 2.0 max 0.10 max

201 S20100 16.0 - 18.0 3.5 - 5.5 5.5 - 7.5 0.25 max

202 S20200 17.0 - 19.0 4.0 - 6.0 7.5 - 10.0 0.25 max

205 S20500 16.5 - 18.0 1.0 - 1.75 14.0 - 15.5 0.32 - 0.40

TABLE 1: REGISTERED 200-SERIES GRADES

TABLE 2: GRADES J1 AND J4

Grade Chemical composition (wt%)

Cr Ni Mn N Cu

J1 14.5 - 15.5 4.0 - 4.2 7.0 - 8.0 0.1 max 1.5 - 2.0

J4 15.0 - 16.0 0.8 - 1.2 8.5 - 10.0 0.2 max 1.5 - 2.0

GREATER CERTAINTY. GREATER QUALITY.

Find your local ASSDA Accredited 
Fabricator at www.assda.asn.au

Grade



www.assda.asn.au

Stainless l iquid architecture

A
U

TU
M

N
 2

01
3 

 P
A

G
E 

6

Stainless steel has transformed Perth’s historic Forrest Place with 
a modern, interactive water sculpture. 

The ‘Water Labyrinth’ was designed by internationally renowned 
artist, Jeppe Hein, and is his first permanent installation in 
Australia.

Launched in mid-November 2012, the $1.3 million sculpture is 
a major part of the Forrest Place redevelopment initiated by the 
City of Perth to create a stimulating public space for hundreds of 
thousands of residents and tourists. 

Designed in a grid of nine squares, jets of recycled storm water 
shoot up into the air, creating 2.3m high water walls that 
randomly rise and fall. These water walls create up to nine 
‘rooms’ that appear and disappear in sequences of 10 seconds 
before changing configuration. 

Visitors of all ages leap from room to room or simply have a 
splash. The Water Labyrinth enables the interaction of people 
and art while utilising an important public space flanked by 
the sandstone inter-war Beaux-Arts style General Post Office 
and Commonwealth Bank buildings designed by John Smith 
Murdoch. 

Hein says interaction is a distinctive element of the artwork and 
people play a vital role. ‘The Water Labyrinth activates the space 
and invites the public to make use of the artwork, either as a 
space for seclusion and relaxation or the opposite, a place for 
pure joy and playfulness.’

An impressive feature of the 12m x 12m Water Labyrinth is 
the 179m of stainless steel grating and drainage. As one of 
Australia’s largest manufacturers of stainless steel wedge wire 
grating, ASSDA member and Accredited Fabricator Paige 
Stainless was chosen to fabricate the water sculpture.

The popular water sculpture features approximately 62m2 of 
PAIGE STAINLESS HEELGUARD® wedge wire and approximately 
160m of 30x5mm flat bar in 304-grade stainless steel, supplied 
by ASSDA Sponsors Atlas Steels and Fagersta.

PAIGE STAINLESS HEELGUARD® wedge wire is at the cutting 
edge of water drainage technology, overcoming inherent 
problems of drainage. The purpose-designed wedge shape 
in the stainless steel grates allows high volumes of water to 
shoot through the grates while trapping waste material for easy 
removal and cleaning.

The grating systems were custom made for the Water Labyrinth 
with a 5mm gap size and a 4mm wire head width, allowing 
a 50% open area for water flow. Pickling and passivation 
treatments were performed on the stainless steel grates prior to 
installation.

Paige Stainless senior design consultant Daniel Manning said a 
fine toothcomb approach was taken to ensure there were no 
safety issues in the final structure, as most visitors would be bare 
foot when experiencing the Water Labyrinth.

Having worked with stainless steel for over 15 years, Hein 
says stainless steel was the only material offering the required 
durability and compatibility for chemical treatment necessary for 
installation. Manning added that stainless steel’s aesthetic and 
corrosion resistant properties also made it an easy choice for 
materials specification in water technology.

Manning coordinated the production of the drainage system, 
which is an essential component of the Water Labyrinth’s 
design. All stainless steel components of the sculpture were 
100% fabricated at Paige Stainless’s workshop in Caboolture, 
Queensland.

‘The collaboration with Paige Stainless flew smoothly and was 
very professional,’ says Hein. ‘They were able to produce and 
deliver quickly and the grids fabricated were of an extremely 
high quality.’

CONTACT

Paige Stainless Fabrications 
Daniel Manning, Senior Design Consultant 
+61 7 5499 1511 
daniel@paigestainless.com.au 
www.paigestainless.com.au 
 
Atlas Steels 
Rod Lewington, Sales 
+61 7 3246 9999 
rod.lewington@atlassteels.com.au 
www.atlassteels.com.au 
 
Fagersta Steels 
Darren Korn, Internal Sales/Customer Service 
+61 7 3863 1300 
darrenk@fagersta.com.au 
www.fagersta.com.au

Courtesy: Johann König, Berlin and 303 Gallery, New York. Photo credits: Jeppe Hein.
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In the beleaguered Australian 
manufacturing sector, it’s heartening to 
find ASSDA member Tasman Sinkware 
is a world-class leader in innovative 
design and manufacturing. Better still, 
in addition to supplying the domestic 
market, Tasman is exporting its products 
to Canada, the United States, New 
Zealand, Hong Kong and Singapore. 

Tasman began operations in 1948 as a 
domestic metal fabricator in Adelaide. A 
move to sink manufacture saw its Oliveri 
brand pioneer the deep draw process 
in Australia and introduce precision 
manufacturing technology to produce 
high volume sinks.

Sixty-five years later, Tasman is now 
Australia’s only world-class, production 
line sink manufacturer, and its premium 
Oliveri brand is a market leader with 
a reputation for excellence in design, 
function and durability. 

All Oliveri sinks are manufactured at 
Tasman Sinkware’s facility in Adelaide 
from 18/10 304-grade stainless steel 
supplied by various Australian distributors 
from reputable overseas mills. Significant 
capital expenditure over the years has 
enabled the company to introduce 
state-of-the-art processing equipment, 
including pressing, resistance welding, 
grinding, polishing, cleaning and product 
assembly equipment, most of which 
incorporate automation and/or robotic 
technology.

Tasman Sinkware employs a two-piece 
manufacturing process. The drainer 
and bowls are pressed separately then 
welded together to create bowls that are 
deep and have straight sides to ensure 
maximum capacity. 

As a result, its stainless steel kitchen and 
laundry sinks are considered amongst the 
best in the world and the development 
of tapware and innovative accessories 
such as colanders and cutting boards has 
helped deepen domestic and international 
market penetration.

The superior design and function of 
the Oliveri sink range is led by Tasman’s 
in-house design team in Adelaide. 
Boasting more than 12 sink ranges 
and complementary accessories, the 
Oliveri brand has a strong presence in 
the building industry with the ability to 
influence trends. 

Tasman Sinkware supplies leading 
Australian plumbing and electrical 
merchants and is developing inroads to 
commercial and residential real estate 
developments. Oliveri products are sold 

and distributed overseas through local 
agents and Tasman Sinkware also has 
staff on the ground in the USA.

Competition from cheaper Chinese 
imports is counteracted by Tasman 
Sinkware’s continued commitment to 
providing the highest quality products and 
excellent customer service. Manufucturing 
manager Steve Warnett says Tasman 
continues to innovate with new, leading-
edge designs for the renovation and 
building markets. The Oliveri brand also 
enjoys high market recognition and 
loyalty amongst consumers and retail 
outlets. 

Stainless steel continues to be the 
material of choice in laundries and 
kitchens due to durability, heat resistance, 
visual appeal and its 100% recyclability. 

Grade 304 stainless steel has excellent 
corrosion properties, is resistant to most 
food processing environments and 
organic chemicals, and can be readily 
cleaned. It also has good oxidisation 
resistance in intermittent service to 
870°C, and in continuous service to 
925°C, making grade 304 the most ideal 
stainless steel grade and material for heat 
resistance in kitchen accessories.

Tasman Sinkware is Quality Accredited to 
ISO 9001. All Oliveri sinks are engineered 
to world standards and manufactured 
to AS 1756 and laundry tubs are 
manufactured to AS 1229.

Courtesy: Johann König, Berlin and 303 Gallery, New York. Photo credits: Jeppe Hein.

Images courtesy of Tasman Sinkware Pty Ltd.

CONTACT:

Steve Warnett, Manufacturing Manager 
+61 8 8348 6430 
s.warnett@tasbuildpro.com.au 
www.oliverisinks.com



Acerinox Australasia Pty Ltd
Midway Metals Pty Ltd
Outokumpu Stainless
Sanwa Pty Ltd
Stainless Tube Mills (Aust)
Stoddart Manufacturing
YC Inox Co Ltd

Australian Stainless Distributors Pty Ltd
Dalsteel Metals Pty Ltd
Nisshin Steel Co Ltd
Prochem Pipeline Products
Stalatube Oy
Stemcor Australia Pty Ltd
Valbruna Australia Pty Ltd
Winsmore Pty Ltd
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DISCLAIMER ASSDA sources articles and advertisements from a variety of contributors and accordingly does not accept 
responsibility for the accuracy of the contents of this publication nor the suitability of specific  applications referred to herein for 
any particular use. Competent advice should be sought before acting on any matter contained in this publication.

EDITORIAL Contributions of story ideas specialising in stainless steel and its applications are welcome from members and non-members of ASSDA.

ADVERTISING Advertise in the only publications that targets more than 7,500 readers in the Australian stainless steel industry. Rates available at www.assda.asn.au/blog/

CONTACT Lissel Port, ASSDA Communications Manager: lissel_p@assda.asn.au

                                                     is proudly brought to you by the Australian Stainless Steel Development Association (ASSDA).

MORE INFORMATION Enquiries for further information on any material presented in this publication should be directed to ASSDA:

Level 4, 243 Edward Street p +61 7 3220 0722 
Brisbane QLD 4000 AUSTRALIA f +61 7 3220 0733 
www.assda.asn.au e assda@assda.asn.au 

ABOUT ASSDA 
The Australian Stainless Steel Development Association (ASSDA) is a not-for-profit industry group that aims to increase 
the consumption and proper use of stainless steel in Australia. Established in 1992, ASSDA represents more than 
200 member companies representing the stainless steel spectrum, including overseas mills, stockists and distributors, 
fabricators, engineering consultants, end-users and service providers. ASSDA could not continue without the valuable 
support of its sponsors and members, who work with ASSDA to grow the market for stainless steel. 
Visit www.assda.asn.au for further information.


