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Fenicro®28 is austenitic, low-carbon Fe-Ni-Cr-Mo alloy 
with addition of 1-1,4% of Cu. 
Due to very low content of carbon,as well as high content 
of chrome in combination with molybdenum and copper, 
alloy has very good corrosion resistance at general 
application and besides is excellently resistant against 
pitting and crevice corrosion. 

 Fenicro®28 is characterized by: 
- good resistance to numerous   corroding environments, 
including mineral and organic acids with impurity, exclusive 
resistance to phosphoric acid; 
- excellent firmness against pit, gap, intercrystal corrosions, 
and to corrosion cracking; 
- good mechanical properties. 

 
 
 
 
 
 
 
 

Country Standard 
Material 

description 

Specification 

Chemistr
y 

Pipes Sheet
/ 

Strip 

rod/ 
plate 

Strip Wire Forging seamle
ss 

welded 

Germany 
SEW 

VdTÜV 
1.4563 

X1NiCrMoCuN31274 
400 
483 

400 
483 

400 400 400 
483 

400 400 400 

France AFNOR Z1NCDU 31.27         

USA 

ASTM 
ASME 

UNSN08028 
B668/709 

SB668/709 
B668 

SB668 
B709 

SB709 
  

B709 
SB709 

  

ISO FeNi31Cr27Mo4Cu1         

 

 

Chemical composition, % 

 Ni Cr Fe C Mn Si Cu Mo Nb P S 

Min 30.0 26.0 
base 

   1.0 3.0 0.04   

Max  32.0 28.0 0.015 2.0 0.7 1.4 4.0 0.07* 0.020 0.010 

            

            
Typical physical properties at room and high temperatures 

Density 8,0 g/cm
3
 0.29 lbf/in

3
 

Melting range,  1330-1370°C 2430-2500°F 

Magnetical inductive capacity at 20°С/68°F <1.0025 

Temperature Specific heat Heat conductivity Electrical resistance Elastic modulus 
Expansion 
coefficient 

from 20
о
С to T 

о
С 

о
F J/kg K 

Btu/Ib 
o
F 

W/m·K 
Btu In.

Ft h °F
 µΩcm 

Ωcirc mil

ft
 

KN/mm
2 10³ksi 10

-6
/K 10

-6
/

o
F 

0 32           

20 68 442 0.105 10.8 75 99 595 195 28.3   

93 200  0.110  83  626  27.7  8.3 

100 212 462  12.0  105  190  15.0  

200 392 490  13.8  111  185  15.4  

204 400  0.117  96  668  26.6  8.5 

300 572 510  15.8  115  177  15.8  

316 600  0.122  116  698  25.4  8.8 

400 752 525  17.9  118  170  16.2  

427 800  0.126  128  716  24.4  9.0 

500 932 540  20.0  120  162  16.5  
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Mechanical properties 
The following mechanical properties at room and high temperatures are valid for Fenicro®28 in a condition of processing 
for solid solution for cross and longitudinal tests in the specified sizes. Additional coordination of properties is necessary if 
material doesn't correspond to the specified sizes. 

Mechanical short-term properties Fenicro®28, minimal values  

Shape 

Sizes Yield strength Yield strength Tensile strength Elongation Hardness 

mm in 
σ0,2 

N/mm
2
 

ksi 
σ1,0 

N/mm
2
 

ksi 
σв 

N/mm
2
 

ksi δ5, % НВ 

Sheet, strip ≤5 ≤0.2 220 31.9 250 36.3 

500 72.5 35 ≤220 

Plate ≤5-20 >0.2-2 210 30.5 240 34.8 

Rod, bar ≤250 ≤10 210 30.5 240 34.8 

Pipe 
≤5 ≤0.2 220 31.9 250 36.3 

>5 >0.2 210 30.5 240 34.8 

 

Mechanical properties at high temperatures, minimal values 

 Tensile strength, σ0,2 Tensile strength, σ1,0 

Temperature, °С 100 200 300 400 500 100 200 300 400 500 

N/mm² 190 165 150 135 120 220 195 180 165 150 

 

Temperature, °F 200 400 600 800 1000 200 400 600 800 1000 

ksi 28.1 23.9 21.2 18.9 16.7 29.6 28.2 25.8 23.2 21.2 

ISO V impact strength 
Average value: 100 J/cm² at the room temperature, lengthwise 
Average value: 120 J/cm² at the room temperature, crosswise 
 
Nature of structure. 
Fenicro®28 has a face-centered cubic lattice. 
 
Corrosion resistance. 
Fenicro®28 has excellent resistance to pitting and crevice 
corrosion. The indication of resistance against pitting 
corrosion is result of pitting agents sum = % Сг + 3,3 % 
Мо. It specifies that Fenicro®28 is the most resistant of 
widespread nickel alloys and also among stainless steels 
of 300 type. Good general resistance to corrosion 
cracking and to chloride-induced corrosion cracking. Alloy 
is also resistant against intercrystalline corrosion. 
At production of phosphoric acid materials are most 
subject to influence of halide impurities in phosphoric 
ores. It is proved that Fenicro®28 is the most resistant 
among all austenitic alloys applied at stages of 
evaporation and filtration of this process. 
Fenicro®28 has been created for the solution of these 
corrosion problems. It shows good firmness in sulfuric 
and nitric acids, organic acids (such as acetic and ant) and 
mixes from organic acids. 
It isn't subject to action salt, fluoric and silicon fluoric and 
hydrogen acids and therefore alloy can be applied in 
processes, where the specified chemical compounds  
contain. 
Also alloy has good stability in sea water. 
Application area. 

- devices for production of phosphoric acids by method 
of liquid reagent processing, in particular the 
heatexchange device in thickener where phosphoric acid 
resistance is necessary, containing free halogenides. 

 
 

- the condenser above a rectifying column at process of 
purification of oil 

- Pipes and heat exchangers which are carrying out the 
sulfuric acid containing chlorine 

- the pipelines, condensers, coolers, etc. which are 
carrying out sea water 

- production pipes, covering and inserts of transportation 
of sulphurous gas. Material is used after cold processing for 
ensuring the highest mechanical durability 

- installations for evaporation of salts for the purpose of 
stability to chloride of sodium and crystals of salts. 
Heating. 
The processed products have to be cleaned and not contain 
any impurity both before, and during heat treatment. 
Fenicro® 28 can lose the properties when heating in the 
presence of such impurity as sulfur, phosphorus, lead and 
other metals with a low temperature of melting. Marking 
and thermometric paints and pencils, lubricants, liquids 
and combustible materials can be a source of similar 
impurity. 
Fuel has to contain as little as possible sulfur. No more than 
0,1% on the mass of sulfur have to contain the natural and 
lowered oil gas, and household gas to contain no more 
than 0,25 g/m

3
 of sulfur. Content of sulfur in liquid fuel has 

to be not higher than 0,5% on weight. 
The atmosphere of the furnace has to be neutral or slightly 
oxidizing. It is necessary to avoid fluctuation of the 
atmosphere of the furnace between oxidizing and recovery 
and also direct impact of a flame on metal. 
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Hot processing by pressure. 
Fenicro® 28 is possible to subject to hot processing by pressure in the field of temperatures between 1200 and 1060

0
С in 

the conclusion with the subsequent hardening in water or the accelerated cooling on air. 
Heat treatment after hot processing by pressure is recommended for achievement of optimum corrosion properties. 
For heating, products should be loaded into the furnace at the maximum working temperature. 
Cold processing by pressure. 
Cold processing has to be carried out on the material processed on solid solution. Fenicro® 28 has higher peening than 
austenitic stainless steels. At the choice of devices for processing by pressure it is necessary to consider it. At strong 
draftings intermediate annealings are necessary. 
At draftings above 15% is necessary to carry out repeated annealing. 

 

 
Heat treatment. 
Annealing on solid solution has to be made at a 
temperature 1080 -1150

°
С (1980 -2100 ° F). 

For achievement of optimum corrosion properties of 
products with thickness below 1,5 mm, hardening in 
water is recommended and also it is possible to carry out 
the accelerated cooling on air. 
At each heat treatment it is necessary to observe the 
requirements to purity called above. 
Scale removal. 
Fenicro®28 oxides and oxidation tints in the area of 
welded seams keep stronger than at stainless steels. 
Grinding is recommended by very small abrasive strips or 
grinding disks. 
Before pickling in mix of nitric and fluoric acids layers of 
oxide have to be destroyed by sandblasting or are 
previously processed in salt electrolytes. 
Machinig. 
Fenicro®28 is preferable to process in the annealed 
condition. As alloy is inclined to a peening, it is necessary 
to use the low speed of cutting and the cutting tool has to 
remain constantly in operation. 
Sufficient depth of cutting is important to cut earlier 
arisen hammer-hardened zone. 
Welding. 
Fenicro®28 can be exposed to welding in all traditional 
ways, such as arc welding by non-consumable electrode, 
welding by consumable electrode - the pulse technique, 
welding under flux and arc welding by covered rod 
electrodes. 
It is necessary to provide the material which is able after 
diffusive annealing and free from scale, lubricant and 
markings for welding. 25 mm zone from two sides from a 
seam should be ground to metal gloss. During welding a 
condition is the pedantic accuracy. 
It is necessary to pay attention to the minimal feeding 
and fast heat removal. Temperature of layers shouldn't 
exceed 150

°
С (300°Р) (thickness above 30 mm 100

°
С). 

Neither preliminary heating nor additional heat 
treatment is required. 
Arc welding by non-consumable electrode is preferable to 
achievement of optimum corrosion properties. 
 

 It is recommended the following materials for welding: 
welding by non-consumable electrode, welding by the 
consumable electrode: 

Nicrofer®S625 

2.4831 

SG-NiCr21Mo9Nb 

AWS A5.14 ERNiCrMo-3 

Rod electrodes 

1.4562 

X1-NiCr21MoCu32287 

или 

2.4621 

EL-NiCr20Mo9Nb 

AWS A5.11 ERNicrMo-3 

At the choice of rod electrodes with a covering those that 
have the low content of carbon are preferable. 

Delivery condition 
Fenicro®28 are delivered in the following standard forms 

 
Sheets 
(Products, cut acc. fixed length, refer to the section “Strip”) 
Delivery condition. 
Hot and cold rolled, after diffusion annealing and pickling. 

Thickness, 
mm 

 
Width*, 

mm 
Length*, 

mm 

1.2 < 1.5 Cold-rolled 2000 6000 

≥ 1.5 < 6.0 Cold-rolled 2500 8000 

≥ 6.0 < 10.0 Cold-rolled 2500 8000 

≥ 6.0 < 10.0 Hot-rolled 2500 8000 

≥ 10.0 < 20.0 Hot-rolled 3000 8000 

≥20* Hot-rolled   
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Thickness, in  
Width*, 

in 
Length*, 

in 

0.043 < 0.06 Cold-rolled 80 240 

≥ 0.06 < 1/4 Cold-rolled 100 320 

≥ 1/4 < 3/8 Cold-rolled 100 320 

≥ 1/4 < 3/8 Hot-rolled 100 320 

≥ 3/8 < 3/4 Hot-rolled 120 320 

≥20* Hot-rolled   

* other sizes on request 
 

Disks and hollow blanks  Forged 

Delivery condition:  Other shapes, except round blanks, hollow blanks and bars 
on request. Hot rolled or forged, after diffusion annealing, pickled or 

machined 
 

  

  Strip* 

Item Weight, kg 
Thickness, 

mm 
OD*, 
mm 

ID*, 
mm 

 Delivery condition: 

 Cold rolled, after diffusion annealing and pickled or 

Disks ≤5000 ≤300 ≤3000   With white annealing** 

Hollow 
blank 

≤3000 ≤200 ≤2500 on request 
 Thickness, 

mm 
Width, 

mm 
Coils ID, mm 

      0,04≤0.1 30-120 100 300    

 ft in in in  >0.1≤0.2 4-200  300 400   

Disks ≤11000 ≤12 ≤120 -  >0.2≤0.25 4-400  300 400   

Hollow 
blank 

≤6600 ≤8 ≤100 on request 
 >0.25≤0.6 5-635  300 400   

>0.6≤1.0 5-635   400 500  

* other sizes on request  >1.0≤2.0 15-635   400 500 600 

 
Rod/bar 
Delivery condition: 
Forged, rolled, drawn after diffusion annealing, pickled, 
twisted, machined or brushed 

 >2.0-3.0 25-635   400 500 600 

  

 Thickness, 
mm 

Width, 
mm 

Coils ID, mm 
 

 0.0016≤0.004 1.2-5 4 12    

>0.004≤0.008 0.16-8  12 16   

Item  Forged*, mm Rolled*, mm Drawn*, mm 
 >0.008≤0.01 0.16-16  12 16   

>0.01≤0.024 0.2-25  12 16   

Round Ø ≤350 8-75 12-65  >0.024≤0.04 0.32-25   16 20  

Square a 40-300 15-100 12-65  >0.044≤0.08 0.6-25   16 20 24 

Flat a x b 

40-80 5-20 10-20  >0.08-0.12 1.0-25   16 20 24 

x 200-600 x 120-600 x 30-80 
 * length is admissible in the range from 500 to 1000 mm 

(20-120 in) 

Hexagonal S 40-80 13-50 12-60  ** maximal thickness 3.0 mm (0.12 in) 

      

 in in in  Wire  

Round Ø ≤14 0.32-3 ½ - 2 ½  Delivery condition: 

Square a 1 5/8 - 12 3/4-4 ½ - 2 ½  Rolling, ¼ hardness to hard 

Flat a x b 

1 5/8 – 3 
1/8 

3/16-3/4 3/8 – 3/4 
 White annealing 

Sizes 

х 8-24 х 5-24 х 1 ¼ - 3 1/8  0,01 -12,7 mm (0,0004 % in) diam. in coils, 
packs, spools, spiders. 
Filler materials suitable for welding with electrodes and 
wires are available in standard sizes 
Seamless pipe. 

Hexagonal S 
1 5/8 – 3 

1/8 
½ - 2 ½ - 2 3/8 

 

* other sizes on request  
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All data in this description of material are based on practical 

experience and results of our research and development. 

Correspond precisely to a condition of the equipment during 

the press. Data is given without guarantee and can be subject 

to changes without notice for the purpose of further 

development or improvement of quality of material. Deliveries 

and services are subordinated to exclusively general rules of 

conducting business by company WUTMARC Special Alloys. 

As descriptions of materials aren't subject to automatic 

replacement therefore it is recommended to request the 

relevant edition in case of need. 

 

 For information contact with representative of Wutmarc 
company. 
Welded pipes. 
Welded pipes can be bought at producers, which are used 
Wutmarc’s semi-processed products. 

 

 

 

  

 


