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As can be seen in Table 1, AISI 316 offers better resistance
against rust formation than AISI 304.  This result complies
with previous tests carried out at the Force Institute
using these stainless steel grades involving rust
formation levels.

Pitting Corrosion Test
Long term testing has been carried out in both the USA
and U.K comparing types 304 and 316 stainless steel.
Four environments were selected; rural, semi-industrial,
heavy industrial and marine.  The conclusions from
these tests were that:

Today's environment exerts immense pressures on 
product material requirements.  Products must withstand
a diversification of atmospheric conditions, such as,
high pollution, marine locations, high humidity climates.
Additionally, one must protect the product against 
cleaning agents/solutions and ideally the product should
offer hypo-allergenic properties.

Stainless steel is "a general description for a group of
steel products that consist of a minimum of 12% chrome
in conjunction with varying quantities of nickel,
molybdenum, titanium and carbon." (1)  
Stainless steel is renowned for the following two
properties; resistance to corrosion and low maintenance
requirements.
Stainless steel corrosion resistance is attributable to the
presence of a thin, durable film of passive, but stable,
chromium oxide.  Being inert, invisible, extremely adherent
and self-repairing, this film provides an unrivalled
protection for the steel; should the film be damaged or
removed it will reform independently, provided that
oxygen is present to allow the reaction to occur with
the chromium content of the steel.  Thus the necessity
to ensure regular cleaning maintenance. 
There are several types of stainless steel, all of which
are corrosion resistant to differing degrees.  The most
common and important type within the stainless steel
family is known as austenitic and contains nominally
18% chromium and 8% nickel, 18/8, resulting in improved
corrosion resistance.  The advantages of this particular
type are twofold: temperatures of -160°C up to
melting point of the steel (approximately 1450°C) 
can be withstood and offering the best protection
corrosion-wise.  

Within the austenite group two particular grades are of
particular interest, known as AISI:
• 304, possesses the property of corrosion resistance

in natural atmospheric environments, however, 
only non-acid based cleaning solutions can be 
used.

• 316 (an addition of an extra 2 - 3% molybdenum 
and nickel), has enhanced corrosion resistance 
suitable for more aggressive atmospheric
environments, is anti-allergenic (2), of low
maintenance and suitable for all cleaning solu-
tions including acid based (except hydrochloric 
acid), as long as thoroughly rinsed with clean 
water afterwards.

Over the years many tests have been carried out with
regard to environmental conditions and the effects on
stainless steel and stainless steels appropriateness for
use as an hypo-allergenic product.

• The greatest degree of pitting corrosion
occurred in heavy industrial atmospheres, with
a high concentration of pollution, and marine
environments.

• The rate and degree of corrosion of 316
stainless steel was substantially less than that
of 304. 

• Most corrosion occurs during the first years of
exposure.

• Regular maintenance of stainless steel
decreases the rate of corrosion.

Thus, one can conclude that there is a definite benefit,
with regard to pitting of stainless steel, by using
type 316 stainless steel.

Allergy Test
Karolinska Hospital, Sweden, undertook a Nickel
test, Fischers Nickel Test, the results of which
indicate that stainless steel is an anti-allergenic
material. (2)(3)

d line Stainless Steel Products 
As a result of the independent tests d line has
made it policy to use AISI 316 stainless steel, or the
corres-ponding stainless steel grade, in the
manufacture of all d line products. 
The use of AISI 316 stainless steel in the manufacture of 
d line products ensures that the quality finish of
products is maintained, despite minimum
maintenance occurring, in aggressive environments,
such as heavy industrial, large city, coastal and
offshore situations.  Additionally, certain aggressive
internal environments may demand AISI 316
properties; such as swimming pool areas, buildings
where high levels of hygiene are required, for
example, hospitals, laboratories and kitchens.
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Aggressive environmental conditions can cause the
following effects on stainless steel; rusting, pitting,
unsightly staining and, in some cases, permanent damage.
However, the degree of damage has been proven to be
reduced by using higher grade stainless steel. 
d line decided that the issues regarding steel quality
were important enough environmentally and, thus, for
our customers to initiate an independent test.  Via the
Force Institute, Copenhagen, an independent research
company, d line instigated an accelerated corrosion test.

Corrosion Test Procedure
Involving both AISI 304 and AISI 316 grade ground
stainless steel products the aim of this severe laboratory
test is to show the differing corrosion and rust formation
levels occurring on the two stainless steel grades.

The test has been performed in the following manner:
• According to DIN 50018 - SFW 0.2 S procedure; 

6 periods of Kesternich test*.
2 hours of salt spray test, according to DIN 50021 
- SS and DS/ISO 3768.
According to DIN 50018 - SFW 0.2 S procedure; 
4 periods of Kesternich test*.

Above test is repeated.
• According to DIN 50018 - SFW 1.0 S procedure; 

6 periods of Kesternich test*.
2 hours of salt spray test, according to DIN 50021 
- SS and DS/ISO 3768.
According to DIN 50018 - SFW 0.2 S procedure; 
4 periods of Kesternich test*.

* The Kesternich test is performed without the 
removal of the chloride contamination from the 
salt spray test.

Test Results
The surfaces of the product were carefully examined for
visual formation of rust on the surfaces after test exposure,
the results of which are shown below:

Table 1
% of surface % of 304 stainless % of 316 stainless
area with rust steel products steel products
formation
_____________     _____________________________________

0 % 0 % 71 %

1-25 % 80 % 29 %

26-100 % 20 % 0 %


