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AISI EN C Mn P S Si Cr Ni Mo Cu N PRE

S30403 304L 1.4307
 0.030 2.00 0.045 0.030 0.75 17.5 8.0 

- -
 0.10  

19. 1
    max max max max max 19.5 10.5   max

S32001 - 1.4482
 0.030 4.00 0.035 0.015 1.00 19.5 1.00 0.60 1.00 0.05  

22. 5
    max 6.00 max max max 21.5 3.00 max max 0.17  

S31603 316L 1.4404
 0.030 2.00 0.045 0.030 0.75 16.5 10.0 2.00  

-
 0.10  

24. 5
    max max max max max 18.0 13.0 2.50  max 

S32304 2304 1.4362
 0.030 2.00 0.035 0.015 1.00 22.0 3.5 0.10 0.10 0.05  

26. 0
    max max max max max 24.0 5.5 0.60 0.60 0.20  

S32205 2205 1.4462
 0.030 2.00 0.035 0.015 1.00 22.0 4.5 3.0 

-
 0.14  

35. 9
    max max max max max 23.0 6.5 3.5  0.20  

UNS

Composition
The chemical composition requirements are according to both ASTM A240 and EN 10088-2.

Mechanical properties
The mechanical properties requirements are according to both ASTM A240 and EN 10088-2.

a)  80mm gauge length for EN 10088-2, 50mm gauge length for ASTM A240.
    b)  Proportional gauge length (5.65x √ cross-sectional area) for EN 10088-2, 50mm (2 in.) gauge length for ASTM A240.

            Type

            Type

  Product Maximum Rp0. 2  Rp1. 0  Rm A  Ab) 

UNS    
form thickness MPa MPa MPa <3mm thick  

     mm  min min  % min % min

 

S30403   304L

 

1.4307

 C 6 220 250 520  

45

 

45
     H 8    700    

     
P

 
65  

200
 

240 500    

         700

 

S32001   1.4482

 C 6 500 - 700 - 900  25  
30     H 8 480 - 660 - 900  

30
 

     P 65 450 - 650 - 850  

     C 6  240 270 530  
40 40

    
1.4404

 
H 8    680  

45  45

 

 
S31603

  
316L

  
P

 
65  

220
 

260  520     

         670

 

S32304
  

2304

 

1.4362

 C 6  450 - 650

     H 8   - 850

     
P

 
65  

400
 -

 630  
25

 
25

  

         800

 

S32205

 

   C 6 500 - 700

   2205  1.4462  H 8  - 950  

     P 65 460 - 640  
25

 
25

  

         840   

Technical data

≥3mm thick
AISI EN

a)

a)

a) PRE is Pitting Resistance Equivalent = Cr + 3.3Mo + 16N

-
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Critical Pitting Temper-
atures (CPTs) were also 
determined on 444/ 
1.4521, 2101/1.4162 
and 2001/1.4482 at 
250ppm chlorides while 
polarising at 300mV to 
simulate potable water. 
Under these conditions, 
all three alloys showed 
resistance to pitting up to 
a temperature of 80°C, 
which was the maximum 
operating temperature of 
the test equipment. When 
polarising at 700mV, which would simulate acidified seawater, the CPTs of the three 
alloys were within 10°C of each other.
General corrosion tests were performed in dilute sulphuric acid to compare 
2101/1.4162 with 2001/1.4482 in reducing conditions. At room temperature, the 
iso-corrosion curves indicated that 2001/1.4482 would be able to tolerate double 
the acid concentration of 2101/1.4162. This demonstrates the excellent stability of 
the passive film on 2001/1.4482 in reducing conditions. This may be important in 
hot water tanks with stagnant water or with silt deposits, which can negatively affect 
the passivation ability of stainless steels.
Fabrication
Salt spray tests were conducted on fabricated hot water tanks. These tests, although 
highlighting some design and fabrication concerns, showed no significant difference 
in pitting resistance between 2001/1.4482 and 2101/1.4162. In particular, the 
importance of pickling and passivating all welds, cut edges, ground or polished 
areas was highlighted, regardless of which lean duplex is used. This is because these 
processes destroy the passive layer and this passivity needs to be chemically restored.
The duplex stainless steels have proven to have good formability and weldability 
during the fabrication of hot water tanks. 2101/1.4162 seems to be more difficult 
to fabricate than the other lean duplexes, such as 2001/1.4482 and 2304/1.4362, 
due to substantially higher spring back and “memory” after forming operations.
Conclusion
Duplex stainless steels are considered to be the ideal group of stainless steels 
for hot water tanks, having acceptable fabricability, good strength and excellent 
resistance to stress corrosion cracking. The lean duplex grades 2001/1.4482 
and 2101/1.4162 are both suitable for hot water tanks using potable water with 
maximum operating conditions of 65°C and 250ppm chlorides. 2001/1.4482 has 
superior fabricability and has better corrosion resistance performance in reducing 
conditions. If pitting resistance to higher chloride concentrations is required, then 
2304/1.4362 or even 2205/1.4462 should be considered.
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Introduction
Historically, the use of austenitic stainless steels, 
such as 316L/1.4404, in hot water tanks has 
been successful with the exception of instances of 
failure through stress corrosion cracking (SCC). 
This spurred interest in the ferritic stainless steels 
for use in this application as they are highly 
resistant to stress corrosion cracking. Grades such 
as 441/1.4509 and 444/1.4521 have proven 
successful in hot water systems, but they are more 
difficult to fabricate than the austenitics, in terms 
of formability and weldability. The recent move to 
lean duplex stainless steels is to negate the stress 
corrosion cracking problems of the austenitics and the fabrication problems of the ferritics. In addition, 
the substantially higher strength of the duplexes has allowed the tanks to be constructed from thinner 
material and this has meant that costs could be reduced while maintaining the same performance levels.
Material selection 
When selecting a suitable stainless steel for hot water tanks, the most important corrosion parameters 
to consider are chlorides and temperature. Typically, maximum design operating conditions are 
specified as 65°C and 250ppm of chlorides. Application experience has shown that 441/1.4509, 
444/1.4521 and 316L/1.4404 have all proven to be very durable in these conditions. Tanks are 
currently being produced in the lean duplex grades, such as 2101/1.4162 and 2001/1.4482, while 
some tanks are being produced in the more corrosion resistant duplex grades, such as 2304/1.4362 
and 2205/1.4462. Material selection for this application may also have to take into account other 
factors that affect water corrosivity, such as pH, sulphates, alkalinity, hardness, conductivity, total 
dissolved solids and the ionic strength of the water.
Corrosion resistance
In order to assist in stainless steel selection for hot water tanks, cyclic polarisation (pitting) scans have 
been conducted to compare the performance of different stainless steels. The tests were conducted 
at 65°C. An Epit figure of more than 400mV was used as the minimum value at which it can 

be considered that pitting 
is unlikely. These tests 
were carried out at various 
chloride levels. From these 
results, as well as published 
literature and applications 
experience, the table to the 
left could be constructed 
to indicate which stainless 
steels would be suitable in 
potable water with various 
chloride levels at 65°C.

Classification Austenitic Ferritic Duplex

Advantages Fabricability SCC resistant SCC resistant
high strength

Disdvantages SCC prone
Low strength

Fabricability
Low strength

Up to 50ppm chlorides 3CR12
Up to 150ppm chlorides 202 430, 439
Up to 300ppm chlorides 304L 441,434,436 2101,2001
Up to 700ppm chlorides 316L 444
Up to 1 250ppm chlorides 316L (2.5Mo) 2304
Up to 5 000ppm chlorides 2205


