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Heat-resistant alloy Fenicro®330 – Alloy 330 
 

Fenicro®330 are alloys on the basis of solid solution of nickel-iron-chrome with addition of 2% silicon  
Fenicro®330 is characterized with: 
- good corrosion and scale resistances; 
- excellent resistance to carbonizing, as well as to variable carbonizing-oxidizing atmospheres; 
- good mechanical properties with high strengths at the increased temperatures. 

Name and standards 

Country Standard 
Material 

description 

Specification 

Chemistry 
Pipes Sheet/ 

plate 
Bar/ 
rod 

Strip Wire Forgings 
seamless welded 

Germany SEW 

1.4862* 
X8NiCrSi38-18* 

1.4864* 
X12NiCrSi36-16 

470 310/470 310/470 310/470 310/470 310/470 310/470 310/470 

France AFNOR Z12NCS35.16 
Z12NCS37.18* 

        

UK BS NA 17*  3074  3072 3076 3073 3075  
USA ISO UNS N08330 Material is similar to mentioned above SEW, AFNOR, BS and generally differs in 

contents Si (0,75-1,5%), Pb ≤ 0,005% and Sn ≤ 0,025% 
* Chemical composition in other specifications can differ in some elements 
 

Chemical composition (% on weight) Fenicro®330 acc. DIN EN 10095 

 Ni Cr Fe C Mn Si Ti P S 

Fenicro®330 
Min 34.0 15.0 

rest 
  1.0    

Max  37 17.0 0.15 2.0 2.0 0.2 0.04 0.02 
 

Physical properties at room and high temperatures 

Density 8.0 g/cm³ 0.29 PSI 

Melting point 1330-1400°С 2430-2550°F 

Magnetical inductive capacity at 20°С/68°F 1.01 
 

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 

-100 -148 394      201  13.6  

-73 -100  0.102      28.8   

0 32 467 0.112     196 28.4   

20 68 472 0.113 11.4 79 104 623 194 28.2   

93 200  0.12  89  640  27.4  8.3 

100 212 501  12.8  107  189  15.1  

200 392 525  14.6  111  183  15.7  

204 400  0.126  102  665  26.6  8.7 

300 572 532  16.3  114  177  16.2  

316 600  0.128  115  688  25.5  9.0 

400 752 555  17.9  117  170  16.6  

427 800  0.134  127  706  24.4  9.3 

500 932 582  19.5  119  163  17.0  

538 1000  0.142  140  723  23.2  9.5 

600 1112 604  21.0  122  156  17.4  

649 1200  0.145  151  736  22.1  9.8 

700 1292 610  22.6  123  149  17.7  

760 1400  0.146  164  748  20.9  10.0 

800 1472 609  24.1  125  141  18.0  

871 1600  0.146  174  760  19.8  10.1 

900 1652 615  256  127  134  18.3  

982 1800  0.152  187  766  18.7  10.3 

1000 1832 641  27.0  129  127  18.6  
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Heat-resistant alloy Fenicro®330 – Alloy 330 
 
Mechanical properties 
Below mentioned mechanical properties at room and high temperatures are actual for alloys Fenicro®330 in annealed 
condition and condition of diffusion annealing 
 

Typical short-term properties Fenicro®330 at room and high temperatures in annealed condition at 1020
о
С (1870

о
А) 

Temperature (Т) Yield strength Yield strength Tensile strength Elongation Hardness 

°С °F 
σ0,2 

N/mm
2
 

ksi 
σ1,0 

N/mm
2
 

ksi 
σв 

N/mm
2
 

ksi δ10, % НВ 

20 68 285 41.3 310 45.0 650 94.3 30 210 

93 200  39.1  42.8  92.1   

100 212 265  290  630  30  

200 392 240  265  615  30  

204 400  34.8  38.4  89.2   

300 572 220  250  605  30  

316 600  31.2  35.5  87.0   

400 752 210  235  590  30  

427 800  29.7  33.4  84.1   

500 932 200  225  555  30  

538 1000  29.0  31.9  76.9   

600 1112 195  215  480  30  

649 1200  27.6  29.7  60.9   

700 1292 175  190  340  30  

760 1400  21.8  23.2  37.0   

800 1472 135  145  210  30  

871 1600  14.5  16.7  20.3   

900 1652 85  100  120    

982 1800  7.3  8.7  13.0   

1000 1832 48  55  80    

          

 

Creep characteristics of Fenicro®330 in condition of processing on solid solution at 1150
 о

С (2100
о
А) 

Temperature (Т) Creep strength Creep-rupture strength 

о
С 

о
F 

σ1.0/10
-5

h 
N/mm

2
 

ksi 
σ1.0/10

-4
h 

N/mm
2
 

ksi 
σ1.0/10

-4
h 

N/mm
2
 

ksi 
σ1.0/10

-5
h 

N/mm
2
 

ksi 

600 1112 80  40  125  75  

649 1200  7.7  3.6  10.3  6.2 

700 1292 35  14  45  25  

760 1400  3.1  1.0  4.1  2.0 

800 1472 15  4  20  7  

871 1600  1.1  0.22  1.6  0.52 

900 1652 5  1.5  8  3  

982 1800        0.23 

1000 1832 3    4  1.5  
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Heat-resistant alloy Fenicro®330 – Alloy 330 
Nature of structure 
Fenicro®330 is an alloy on the basis of solid solutions in 
which a small amount of nitrides and carbides of the titan, 
carbonitrides are located in an austenitic matrix. 
Corrosion resistance 
This alloy nickel-chrome-iron with 2% of silicon is heat-
resistant universal material. It has good corrosion 
resistance to about 1000°С, especially in variable 
conditions of heating and cooling. He has excellent 
resistance in relation to carburizing and in these conditions 
is applied in the industry in large volume. The good 
firmness in the atmosphere of nitrogen with the low 
content of oxygen does it suitable for application among 
split ammonia. 
Oxidation 
Fenicro®330 has good corrosion resistance and resistance 
to scale formation up to about 1000 °C (1850 °Р). Each 
formed oxide film strongly grabs; especially in cyclic 
conditions of heating and cooling. 
Сarbonization 
Alloy shows excellent resistance to carbonizing and is 
widely applied in the industry in such conditions. In the 
variable carbonizing and oxidizing conditions it has 
resistance against "green decay". 
Azotizing 
Fenicro®330 it has good resistance in nitrogen-containing 
atmospheres in which the content of oxygen is minimum, 
for example, in the split ammonia.  
Sulfurization 
Resistance against sulfurization in oxidizing conditions is 
better than in recovery. The scale containing sulfur tends 
to cracking and flaking and therefore has no protective 
action. 
Application field 
Fenicro®330 is widely used in high-temperature processes. 
Such application fields are typical: 

• fans in high-temperature furnaces with the atmosphere 
of carburizing - resistance against carburizing 

• boxes and baskets for carburizing - resist to carburizing 
and don't show change of weight in comparison with cast. 

• devices for suspension, hooks and chain conveyors for 
the objects covered with glass enamel when processing in 
the calcination furnace - the resilience to a splitting off of 
oxides which could damage an enamel layer. 

• nozzles - firmness against oxidation and carburizing 

• tightening devices and hooks in soldering furnaces; 
protective pipes for thermoelements - resistance against 
carburizing and azotizing 

• conveyors from a wire grid for heat treatment 
installations 

• knots of installations for processing by the split 
ammonia. 

 Treatment and heat treatment 
Fenicro®330 easily lend itself to hot and cold processing 
and welding: arc welding and welding with non-
consumable and consumable electrodes. 
The most important to keep processed products clean and 
free from any impurity before and during heat treatment . 
Sulfur, phosphorus, lead and other fusible metals can lead 
Fenicro®330 at heat treatment to embrittlement. Such 
impurity contain in paints of marking and in indication of 
temperature or pencils and also in lubricants, oils, fuel, etc. 
Fuel has to have whenever possible low content of sulfur. 
Natural gas has to contain less than 0,1% on the mass of 
sulfur. Also liquid fuel with the content of sulfur of at most 
0,5% on weight can be suitable, municipal gas about a 
maximum 0,25 g/m of sulfur. 
The atmosphere of the furnace has to be neutral up to 
slightly oxidizing and shouldn't change between oxidizing 
and recovery. The processed products shouldn't be 
affected by fire directly. 
Hot forming 
Fenicro® 330 has to be exposed to hot forming by pressure 
in the field of temperatures between 1150 and 950 °C 
(2100-1740 °F) with the subsequent cooling in water or 
most accelerated. 
Annealing after hot formimg by pressure is recommended 
for achievement of the maximum properties of corrosion 
resistance and obtaining optimum structure. 
For heating the processed products should be placed in the 
furnace which is already warmed up to the maximum 
working temperature. 
Cold forming 
To carry out cold formimg by pressure in the annealed 
state. 
Fenicro® 330 has a similar peening as austenitic stainless 
steels. At the choice of devices for deformation it should 
be considered. At strong cold formimgs by pressure 
intermediate annealings are necessary. 
At cold forming over 15% it is necessary to carry out 
repeated annealing, it is especially important for a creep 
limit. 
The ability to a bend and deformation is available also for 
sheets with scale, nevertheless the radius of a bend has to 
be multiple at least 3 to sheet thickness. 
Heat treatment 
Annealing has to be carried out at temperatures from 1020 
to 1120°С (1870-2050°F). For achievement of optimum 
properties of creep it is necessary to cool fast in water   . 
At each heat treatment it is necessary to observe the 
requirements to purity called above. 
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     •   Fenicro®330 – Alloy 330 

Scale removal. 
Heat resisting alloys form in use protective oxide layers. 
Therefore it is necessary to check need of removal of scale. 
Oxides of alloy Fenicro®330 and oxidation tints in welded 
seams area are stronger, than at stainless steels. Grinding 
is recommended by very small abrasive tapes or grinding 
wheels. 
If pickling has to be carried out, then the pickling periods, 
as for all heat resisting materials, have to be short. 
 
Before pickling in mix of nitric and fluoric acids, layers of 
oxide have to be destroyed by sandblasting or careful 
grinding or previously processed in fusions of salt 
electrolytes 
. 
Machining 
Fenicro® 330 is necessary to process in the annealed 
condition. As alloy is inclined to strain hardening, it is 
necessary to choose the low speed of cutting and the 
cutting tool has to remain constantly in operation. 
Sufficient depth of cutting is important to cut off cold-
worked area, which appeared before. 
 
Technical direction on welding 
When welding nickel alloys and special high-alloyed steels, 
it is necessary to consider instructions below. 
 
Working place 
To provide separately arranged workplace separated from 
zones where carbon steel is processed. To provide the 
most careful purity and protective partitions, to avoid a 
draft. 
 
Supplements, clothes 
Use clean thin leather mittens, clean working clothes. 
 
Tools and machines 
Use the tool only for nickel alloys and stainless steels; 
brushes, pincers, hammers from corrosion-proof material. 
Machining and processing mechanisms, such as scissors, 
presses or shafts, have to be equiped (felt, cardboard, 
plastic sheets) to exclude hit of particles of iron which can 
be pressed into the surface of material and, eventually, 
lead to corrosion 
. 
Cleaning 
Purification of the main metal in the seam area (from two 
sides) and welding additives (e.g., welding rod) has to be 
made by acetone. 
The request not to use trichlorethylene TRI, 
tetrachloroethylene PER and tetrachloride TETRA. 
 
Preparation of welded seam 
Mainly by mechanical way: turning, milling or planing, but 
also plasma cutting is possible. However in this case the 
cut edging (edge of groove) has to be accurately finished. 
Careful grinding without overheating is allowed. 

 Joint angle 
The difference of the physical characteristic of nickel alloys 
and special stainless steels is shown in general features, in 
comparison with carbon steel: in smaller heat conductivity 
and higher thermal expansion. 
It is necessary to have bigger gap between welding edges 
or disclosure 1-3 mm, the angle of edges cutting surely 60° 
because of small viscosity of the melted metal and small 
shrinkage 
 

 
 

Pic.1 – Seams edges preparation for welding Fenicro®330 
(example) 
 
Welding arc 
The welding arc can be directed only into seam areas, for 
example, on edges of groove or on test area, but not on 
surfaces of a structural element. Traces which remain after 
welding can lead to corrosion. 
 
 

Heat-resistant alloy Fenicro®330 – Alloy 330 
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Heat-resistant alloy Fenicro®330 – Alloy 330 
 
  

After-treatment (pickling and scrubbing) 
As a rule pickling, if it is required or offered, is the last 
working operation over constructive detail. These works 
have to be carried out by the special enterprises. Anyway 
we recommend to consult with specialists of our company. 
At optimum work in many cases brushing is done right 
after welding, while it is still hot condition. It can bring a 
surface to a desirable quality: oxidation tint can be 
removed completely. It is allowed only grinding with disks 
or clean small abrasive tape, whenever possible right after 
pickling. 
 
Welding 
Material Fenicro®330 can be welded by next ways: arc 
welding with non-consumable electrode, plasma and 
electric weldings. 
Material has to be provided for welding in the annealed 
condition and free from scale, lubricant and markings. The 
zone, in about 25 mm on both sides from a seam, should 
be ground to metal gloss. 
Temperature of layers shouldn't exceed 150°С (300°F). 
Heat treatment isn't required neither to, nor after 
welding. 

 The following material for welding is recommended 
Welding with non-consumable electrode Nicrofer®82 
№2.4806 

Plasma 
SG-NiCr20Nb 

AWS A5.14 ERNiCr-3 

Stick electrodes with coating 

№ 2.4648 

EL-NiCr19Nb 

AWS A5.11 ERNiCr-3 

 
Welding with non-consumable electrode is preferable for 
achievement of the optimum corrosion characteristic 
 
Fenicro®330  is possible to weld with a large amount of 
various alloys. For this purpose the specified electrodes 
above are applied. 
It is necessary to watch that during the welding works the 
entered amount of heat, which has to be low as it is 
specified in the table of welding parameters, was carefully 
controlled. It is also necessary to pay attention to a right 
choice of diameter of an electrode or a welding wire, 
control of parameters of welding process is the 
fundamental principle. 

   

Welding parameters (target figures) 

Sheet 
thickness, 

mm 
Welding type 

Feeding 
diameter, 

mm 

Welding parameters 

Welding speed, 
cm/min 

Heat input per 
unit length, 

kJ/cm 

Shielding gas, 
quantity, l/min 

Weld root pass 
Intermediate and 

end pass 

I, A U, V I, A U, V 

2.0 
m-WIG (non-
concumable, 

electric, manual) 
2.0 70 9   ≈ 12 up to 8 

Ar 99.99 
8 

8.0 m-WIG 2.0-2.4 90 10 110 11 ≈ 12 up to 10 
Ar 99.99 

8 

12.0 m-WIG 2.4 100 10 110 11 
≈ 12 

up to 10 
Ar 99.99 

8 

4.0 Plasma 1.0-1.2 165 25   
≈ 25 

up to 12 
Ar 99.99 

3 

6.0 Plasma 1.0-1.2 190-200 25   
≈ 25 

up to 12 
Ar 99.99 

3.5 

8.0 
Manualy with non-

consumable or 
covered electrodes 

2.4 
2.5-3.25 

90 10 60-80 ≈24 ≈25 up to 6.5  

12 
Manualy with non-

consumable or 
covered electrodes. 

2.4 
2.5-3.25 

90 10 60-80 ≈24 ≈25 up to 6.5  

 
When welding in the environment of the protective gas atmosphere to provide the corresponding protection with gas of 
underside of weld. 
These data are approximate values and have to facilitate setup of welding machines only 
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Heat-resistant alloy Fenicro®330 – Alloy 330 

DELIVERY CONDITION  Wire 
Fenicro®330 – Alloy 330 is delivered in the following 
standard shapes 

 
Delivery condition: 
Cold drawn, ¼ hardness, with white annealing 

Sheets  Sizes: 
0.01 – 12.7 mm (0.04 – ½ in) diameter, in coils, in packing, 
on spools with adapter 
Seamless Pipes 
For information address to representatives of company 
WUTMARC 
Round bars and hollow blanks 
Delivery conditions: 
Hot rolled or forged, with heat treatment, descaled and 
pickled, or machined 

(tape see in strip section)  
Hot or cold rolling (Cold-rolled, Hot-rolled), heat treatment, 
descaling and pickling  

 

Thickness, 
mm 

 
Width*, 

mm 
Length*, 

mm 
 

1.1 < 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 - -  

     

Thickness, in  
Width*, 

in 
Length*, 

in 
 Item 

Weight
, kg 

Thickness, 
mm 

OD*, mm ID*, mm 

0.043 < 0.06 Cold-rolled 80 240  Round bar ≤4000 ≤300 ≤3000 - 

≥ 0.06 < 1/4 Cold-rolled 100 320  
Hollow 
blank 

≤3000 ≤200 ≤2500 on request 

≥ 1/4 < 3/8 Cold-rolled 100 320   ft in  in in 

≥ 1/4 < 3/8 Hot-rolled 100 320  Round bar ≤8800 ≤12 ≤120 - 

≥ 3/8 < 3/4 Hot-rolled 120 320  Hollow 
blank 

≤6600 ≤8 ≤100 on request 
≥ 3/4* Hot-rolled - -  

* other sizes on request  * other sizes on request 
Forgings  Rod, bar 
Other shapes except round bars and rods – on request  Delivery condition: 

Forged, drawn, with heat treatment, descaled and pickled, 
machined, skinned or brushed 

Strip* 
Delivery condition: 
Cold-rolled, after diffusion annealing and  
Pickled or with white annealing** 

 
 
  

 Item  Forged*, mm Rolled*, mm Drawn*, mm 

Thickness, 
mm 

Width, 
mm 

Coils ID, mm  
Round Ø ≤300 8-75 12-65 

Square a 40-300 15-100 12-65 

0.04≤0.1 4-200 300 400    
Flat a x b 

40-80 5-20 10-20 

>0.1≤0.2 4-350 300 400 500   x 200-600 x 120-600 x 30-80 

>0.2≤0.25 4-750  400 500 600  Hexagonal S 25-60 13-50 12-60 

>0.25≤0.6 5-750  400 500 600   

>0.6≤1.0 8-750  400 500 600   in in in 

>1.0≤2.0 15-750  400 500 600  Round Ø ≤12 0.32-3 ½ - 2 ½  

>2.0-3.0 25-750  400 500 600  Square a 1 5/8 - 12 0.6-4 ½ - 2 ½ 
  

Flat a x b 
1 5/8 – 3 1/8 3/16-3/4 3/8 – 3/4 

Thickness, in Width, in Coils ID, in  
х 8-24 х 5-24 х 1 ¼ - 3 1/8  

Hexagonal S 1 5/8 – 3 1/8 ½ - 2 ½ - 2 3/8  

0.0015≤0.004 0.16-8 12 16    * other sizes on request 

>0.004≤0.008 0.16-14 12 16 20   

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 

>0.008≤0.01 0.16-30  16 20 24  

>0.01≤0.024 0.2-30  16 20 24  

>0.024≤0.04 0.32-30  16 20 24  

>0.04≤0.08 0.6-30  16 20 24  

>0.08-0.12 1.0-30  16 20 24  
* Fixed length from 500 to 3000 mm (20-120 in)  
** maximal thickness 3.0 mm  


