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S
tainless steels have traditionally been 
specified in applications where the 
primary requirement is for corro-
sion resistance. However, since their 

invention over 100 years ago, stainless steels 
have also been recognised for other attributes 
such as durability, versatility, quality, sustain-
ability, hygiene and aesthetic appeal. 

It is this combination of properties that 
has seen stainless steels become the mate-
rial of choice in a wide variety of uses: from 
the utensils and kitchenware used to prepare 
food; in a range of applications in the transport 
industry; as process equipment in the food 
and beverage industry; for the manufacture of 
pharmaceutical products; in the medical field; 
and through to very demanding applications 
in the chemical processing and power genera-
tion industries.

Stainless steels contain at least 11% 
chromium and this forms a chromium-rich 
passive layer on the surface of the steel. It 
is this passive layer that confers corrosion 
resistance on stainless steel. However, the 
key to stainless steel is that the passive layer 
is self-healing. Unlike coated carbon steel, 
which will rust or corrode if the coating is 
scratched or damaged, stainless steel has the 
ability to regenerate and heal the passive layer 
spontaneously. It is this corrosion resistance 
and the passive layer properties that make 
stainless steels such an ideal choice in so many 
applications. Higher alloyed stainless steel 
can resist very aggressive chloride, acidic or 
alkaline solutions, while the lower alloyed 
stainless steels can resist atmospheric cor-
rosion. The heat resisting grades of stainless 
steels can resist oxidation up to temperatures 
as high as 1 200 °C. Thus knowledge of the 
application and the corrosive environment 
allows the selection of the most appropriate 
and cost-effective grade.

There are three main groups of stainless 
steels that are classified according to their mi-
crostructure as austenitic (comprising about 
72% of all stainless steels), ferritic (about 
25%), duplex (about 2%) and the balance being 
other (e.g. martensitic) or unclassified grades.

Apart from their corrosion resistant prop-
erties, there are many other reasons to specify 

stainless steel. For example, the strength of 
stainless steel allows thinner sections to be 
used than with other materials. Some grades 
of stainless steels, such as the duplex stainless 
steels, have strength levels double that of 
standard austenitic or ferritic grades. 

If ductility and formability are critical, 
such as in deep-drawing applications (e.g. 
pots and pans and sinks), then austenitic 
stainless steels have outstanding properties. 
Austenitic stainless steels also remain tough 
at very low temperatures, even down to that 
of liquid nitrogen. On the other hand, the 
martensitic stainless steels are extremely 
hard and thus are ideal for knives as they can 
retain a sharp edge.

Stainless steels are often selected for their 
visual appeal. They are available in industrial 
finishes, where aesthetics are not important, 
but they are also used in mirror finishes, highly 
polished finishes, brush and scratch finishes, 
depending on the visual effect sought.

Stainless steels are recognised as the most 
hygienic surface in the food and beverage 
industry. The stainless steel will not con-
taminate the product and the smooth surface 
ensures that bacteria can be easily removed. 
This excellent cleanability has seen stainless 
steel become the preferred choice in a wide 
range of industries from pharmaceuticals and 
hospitals to kitchens and breweries.

Stainless steels are 100% recyclable with-
out any loss in quality no matter how many 
times the process is repeated. When products 
reach the end of their useful lives, over 80% 
of the stainless steel is collected and recycled.

Stainless steels are durable and have low 
maintenance costs due to their corrosion 
resistance. There is no coating or painting 
requirement and normal maintenance would 
simply be occasional cleaning.

The LCC advantage

Stainless steel may not always be the cheapest 
candidate material for an application when 
considering upfront costs. However, its du-
rability and ease of maintenance compensate 
for the sometimes higher initial purchasing 
costs and it is often the least expensive choice 
in a lifecycle cost comparison.

Stainless steel and 
lifecycle costing

With stainless steel walkways, there is a 
higher initial cost, but due to the excellent 
corrosion resistance, no corrosion protection 
is required and the maintenance costs are 
minimal.

The Southern African Stainless Steel Development Association (sassda) has 
developed a new lifecycle costing (LCC) programme to enable the costs of using 
stainless steel in projects to be compared to alternatives based on realistic estimates 
of the total costs of products or structures across their full service lives.

This ability to provide long-term perfor-
mance with a minimum of downtime and cost 
associated with maintenance is determined 
by calculating the material’s lifecycle costing, 
which is of particular importance to the stain-
less steel industry.

LCC is a technique developed for identify-
ing and quantifying all costs, initial and ongo-
ing, associated with a project or installation 
over a given period. 

LCC uses the standard accountancy prin-
ciple of discounted cash flow, so that total 
costs incurred during a lifecycle period are 
reduced to present day values. This allows 
a realistic comparison to be made of the op-
tions available. As far as material selection is 
concerned, LCC enables potential long-term 
benefits to be assessed against short-term 
expediency.

Materials costs are assessed with their 
related implications, such as: initial outlay; 
maintenance and its frequency; downtime 
effects and production losses; repair and 
replacement costs; and other operationally 
related costs such as manpower and energy 
consumption.

The LCC model is more than a philosophy 
of forward thinking. It has been refined to a 
detailed system of specific calculations; com-
prehensive LCC software is available, free of 
charge, from sassda to aid decision makers to 
compare accurate forecasts that have taken 
all the pertinent factors into consideration.

In general terms the total LCC can be 
broken down into components:
 LCC = Acquisition Cost + Fabrication and 

Installation Cost + Maintenance Costs 
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A comparison of the lifecycle costing for a steel walkway made in stainless steel as compared to 
a typical galvanised equivalent.

Galvanised carbon steel walkways require periodic examination and would typically be replaced 
every ten years. Over longer periods of time, therefore, the lifecycle costing of stainless steel can 
be significantly lower.

(periodic) + Replacement Costs (peri-
odic) + Cost of Lost Production (periodic) 
- Residual (Scrap) Value. 
Each of these terms must be known if a 

realistic result is to be calculated. The environ-
ment and scope of usage, mentioned earlier 
are, therefore, crucial in determining the LCC 
benefits when choosing stainless steel. 

A full lifecycle cost analysis thus enables 
the materials specifier to consider the full 
implications of future costs, in terms of both 
actual monetary value and inconvenience 
of future maintenance and replacements. 
Experience has shown that future mainte-
nance and associated downtime costs can far 
outweigh the initial material costs.

The consequences of using the cheapest 
materials should therefore be quantified 
before the final material selection, as it in-
escapably commits the company/client to a 
total financial package. Generally speaking, 
the longer the demanded lifetime, the higher 
will be the operating costs.

Stainless versus galvanised for 

walkways

For example, a lifecycle costing was con-
ducted on a stainless steel walkway compared 
to a galvanised carbon steel equivalent. 
Galvanised carbon steel walkways have a low 
initial cost but they are susceptible to corro-
sion. This leads to reduced structural integrity. 
Periodic examination is essential and these 
walkways would typically be replaced every 
ten years. This would require cutting out the 
worn walkways, shipping out new compo-
nents and assembling them on-site. 

With stainless steel walkways, there is a 
higher initial cost, but due to the excellent 
corrosion resistance, no corrosion protection 
is required and the maintenance costs are 
minimal. The stainless steel walkway would 

last the lifetime of the process plant and 
significant financial benefits would be gained 
over the full service life. The LCC programme 
for this example shows that there is a financial 
benefit in using stainless steel following the 
first replacement of galvanised carbon steel 
components, that is, if the walkway’s required 
life is more than ten years.

In addition, the residual scrap value of 
stainless steel is much higher than for carbon 
steel, allowing an additional cash-back option 
at the end of the process plant’s life.

Stainless steel is an extremely versatile 
product with an excellent combination of 
mechanical and corrosion properties. It is 
durable, environmentally friendly, recyclable, 
hygienic and visually appealing. All of these 
attributes mean that stainless steel is widely 
used in the home, in industry, in hospitals, in 
town and in our everyday lives.

The LCC programme for stainless steel is 
available free from sassda’s website (www.
sassda.co.za) as a downloadable App from the 
Google PlayStore or Apple’s iStore. q
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“Stainless steels are 100% recyclable without any loss in 
quality no matter how many times the process is repeated. 
When products reach the end of their useful lives, over 80% 
of the stainless steel is collected and recycled.”


