NICKEL-IRON-CHROMIUM ALLOYS

	
	  INCOLOY alloy 800
	INCOLOY alloy 800HT 
	INCOLOY alloy 825  

	Designations and specification

	                        DIN 

                        ASTM

                        AFNOR

                        JIS

                        B.S.
	X10NiCrAlTi33 20 & 1.4876

B163, B407-B409, B514

Z8 NC 32 21

NCF 800

NA 15 
	X10NiCrTi 33 20 & 1.4876

B163, B407-B409, B514, B515

                  -

NCF 800

NA 15H
	NiCr 21 Mo & 2.4858

B163, B423-B425, B704

NFe 32 C20DU

NCF 825 TR

NA 16

	Chemical composition, %

	                        Ni

                        Fe

                        Cr

                        Al

                        Ti

                        C

                        Mn

                        S

                        Si

                        Cu

                        Al + Ti
	          30,0  –  35,0

              min  39,5

          19,0  – 23,0 

            0,15 –  0,60

            0,15 –  0,60

              max  0,10

              max  1,5

              max  0,015

              max  1,0

              max 0,75
	          30,0  –  35,0

              min  39,5

          19,0  – 23,0 

            0,15 –  0,60

            0,15 –  0,60

            0,06 – 0,10 

              max  1,5

              max  0,015

              max  1,0

              max 0,75

             0,85 – 1,2
	          38,0  –  46,0

              min  22,0

          19,5  – 23,5 

                   – 

            0,6  –  1,2

              max  0,05

              max  1,0

              max  0,03

              max  0,5

            1,5  –  3,0

            2,5  –  3,5

	Steel range  

	Hot-rolled bars                             Pressed bars

Forged bars                         Cold-rolled wire 
	                                                                    12  –  75 mm

                                                                    90  – 140 mm

                                                                   150 – 220 mm

                                                                   0,2  –  7,0 mm

	Mechanical properties                                                                     

	After hot forming    

             Rm,N/mm2    min

             Rp,N/mm2     min

             A5, %             min

             Z,   %             min

After anneal

             Rm,N/mm2    min

             Rp,N/mm2     min

             A5, %             min

             Z,   %             min
	                   550

                   300

                     50

                     75

                   520

                   240

                     45

                     75
	                    600

                    350

                      45

                      60

                    520

                    200

                     40

                     60
	                    700

                    430

                      40

                      70

                    550

                    250

                      35

                      70

	Physical and thermal properties 

	Density            ,Mg/cm3

Melting range,  C

Specific heat, J/kg C

Curie Temperature, C

Coefficient of Expansion,

21-93 C,  m/mC

Thermal conductivity,

                         W/m C                                      

Electrical resistivity      m
	                  7,94

          1357 – 1385

                460

              - 115

                  14,4

                  11,5

                  0,989
	                  7,94

           1357 – 1385

                  460

                - 115

                14,4

                11,5

                 1,13
	                  8,14

           1370 – 1400

                 440

           max – 196

                 14,0

                 11,1

                   0,90

	Fabrication characteristics

	Formabillity

Weldabillity 
	                  Good

                  Good 
	                Good

                Good
	                 Good

                 Good

	Material description, main characteristics

	
	A nickel-iron-cromium alloy with good strength and excellent resistance to oxidation and carburization in high-temperature atmospheres . It also resists corrosion by many aqueous environments. The alloy maintains a stable austenic structure during prolonged exposure to high temperatures.
	A nickel-iron chromium alloy having the same basic compo-sition as INCILOY alloy 800 but with significantly higher creep-rupture strength. The higher strength results from close control of the carbon, aluminum, and titanium contents in conjunction with a high-temperature anneal.
	A nickel-iron-chromium alloy with additions of malybdenum and copper. It has excellent resistance to both reducing and oxidizing acids, to stress-corrosion cracking, and to localized attack such as pitting and crevice corrosion. The alloy is especially resistant to sulfuric and phosphoric acids.

	Typical application

	
	Used for process piping, heat exchangers, carburizing equipment, heating-element sheathing, and nuclear steam-generator tubing.
	Used in chemical and petrochemical processing, in power plants for superheater and reheater tubing, in industrial furnaces, and for heat-treating equipment.
	Used for chemical processing pollution-contl equipment, oil and gas well piping, nuclear fuel reprocessing, acid production, and pickling equipment.


PRECISION  ALLOY  

	
	        KH23U5T
	         KH27U5T
	

	Designations and specification

	                        DIN 

                        ASTM

                        JIS                   


	CrAl 20.5

FeCrAl 

FCHW1
	CrAl25.5

FeCrAl

FCHW1
	

	Chemical composition, %   

	                             C      max

                             Si     max             

                             Mn   max

                             Cr

                             Ni    max

                             Ti

                             Al

                             Fe

                             S      max

                             P      max

 
	                 0,05

                 0,5                                  

                 0,3

           22,0 – 24,0

                 0,6 

             0,2 –  0,5 

             5,0 – 5,8

                base

                0,015

                0,020


	                 0,05

                 0,6                                  

                 0,3

           26,0 – 28,0

                 0,6 

             0,15– 0,4 

             5,0 – 5,8

                base

                0,015

                0,020


	 

	Description

	
	KH23U5T, KH27U5T – is a ferro-chromium-aluminium alloy exibiting a high electric resistance, heat resistance in oxidizing atmosphere containing sulphur and sulphur compounds, in carbon-hydrogen atmosphere and in vacuum, the alloy is not inclined to pitting.           
	

	Steel range

	Cold-drawn wire

Hot-rolled   bundles


	        0,3 –   7,5 mm

          8,0 – 11,0 mm


	         0,5 –   7,5 mm

          8,0 – 11,0 mm


	

	
	Other dimensions and shapes upon inquiry of buyers.
	

	Service temperature

	Recommended max service temperature of an heating element depending on production diameter:
	

	                        0,2 mm 

                        0,4 mm

                        1,0 mm

                        3,0 mm     

                        6,0 mm

                        and above
	            950 C

          1075 C

          1225 C

          1350 C

          1400 C
	            950 C

          1075 C

          1200 C

          1300 C

          1350 C 
	

	Service life

	
	Approximate service life of bar sections having diameter of 6,0 mm and above at temperature 1300 C makes up 6000 hours.
	

	Heat treatment
	

	
	Cold-drawn wire and hot-rolled bar sections in form of bundles are supplied as-heat treated.
	

	Surface quality

	
	Cold-drawn wire surface is bright, silver-mat, with no cracks and fissures.

Production made of alloy type KH23U5T and KH27U5T is supplied as-non treated.

Other conditions upon inquiry with customers.
	

	Application

	
	For making heating elements destined for service at operation temperature of 1400 C.
	For making heating elements destined for service at operation temperature of 1350 C.
	


PRECISION  ALLOY  

	
	        KH15N60N
	         KH20N80N
	

	Designations and specification

	                        DIN 

                        ASTM

                        JIS                   
	NiCr 60.15 & 2.4867

60Ni15Cr 

NCHW2
	NiCr20.80 & 2.4869

80Ni20Cr

NCHW2
	

	Chemical composition, % 

	                             C      max

                             Si                  

                             Mn   max

                             Cr

                             Ni     

                             Ti     max

                             Al    max

                             Fe

                             S      max

                             P      max
	                 0,06

             1,0 – 1,5                                  

                 0,6

           15,0 – 18,0

           55,0 – 61,0  

                 0,2  

                 0,2

                the rest

                0,015

                0,020 
	                 0,06

             1,0 – 1,5                                  

                 0,6

           20,0 – 23,0

                base  

                 0,2  

                 0,2

         max 1,0      

                0,015

                0,020
	 

	Description

	
	Alloy KH15N60N, KH20N80N – is a  precision chromium-nickel alloy exibiting a high electric resistance.

The alloy exibits an increased heat resistance in oxidizing atmosphere, in nitrogen and ammonia. 
	

	Steel range

	Cold-drawn wire

Hot-rolled bar sections

Вar sections cold drawn
	                            0,1 –   7,5 mm

bundles               8,0 – 12,0 mm

bars                     8,0 – 20,0 mm

                            8,0 – 10,0 mm 
	

	
	Other dimensions and shapes upon inquiry of buyers.
	

	Service temperature

	Recommended max service temperature of an heating element, having  diameter:
	

	          0,2 mm 

          0,4 mm

          1,0 mm

          3,0 mm     

          6,0 mm and above                   
	            900 C

            950 C

          1000 C

          1075 C

          1125 C
	            950 C

          1000 C

          1100 C

          1150 C

          1200 C 
	

	Service life

	Hot-rolled and cold-drawn bar section  diam.min 6mm

Wire   diameter  min 6 mm

                      3,0 – 6,0 mm        

                      1,5 – 3,0 mm  

                      1,0 – 1,5 mm

                      0,4 – 1,0 mm

                       max 0,4 mm
	Approximate service life of  hot-rolled and cold-drawn bar sections and wire when used as a heater: 

Temperature, C                     Life time, h

         1125                                   6000

         1125                                   4000

         1075                                   2000

         1000                                   2000

         1000                                     800

           950                                     800

           900                                     800  
	

	Heat treatment
	

	
	Wire, cold-drawn bar sections and hot-rolled bar sections in coils are delivered as-heat treated.
	

	Surface quality

	
	Cold-drawn wire surface is bright, silver-mat, with no cracks and fissures.

Production made of alloy type KH15N60N and KH20N80N is supplied as-non treated.

Other conditions upon inquiry with customers.
	

	Application

	
	Suitable for making heating elements having a limit service temperature 1100 C.
	Suitable for making heating elements having a limit service temperature 1200 C.
	


STAINLESS STEEL

	
	        08KH18N10
	      12KH18N10T
	       20KH25N20S2

	Designations and specification

	                        DIN 

                        AISI                           

                        AFNOR 

                        JIS

                        B.S.
	X5CrNi 18 10  & 1.4301
304

Z6 CN 18 09

SUS 304     
	X6CrNiTi 18 10 & 1.4541
321

Z6 CNT 18 10

SUS 321

321 S 12         321 S 31
	X15CrNiSi 25 20 & 1.4841
310

-

SUH 310

-

	Chemical composition

	         Nickel

         Chromium

         Molybdenum

         Copper

         Carbon

         Others         Si                 

                             Mn  

                             S

                             P

                             W

                             Ti            
	            9,0 – 11,0

          17,0 – 19,0

                  -                                

                  -

      max   0,08

      max   0,8

      max   2,0

      max   0,02

      max   0,035


	             9,0 – 11,0

           17,0 – 19,0 

                   - 

                   -                

        max   0,12

        max   0,8

        max   2,0

        max   0,02

        max   0,035

              5xC – 0,8
	            18,0 – 21,0

            24,0 – 27,0

            max  0,3

            max  0,3

            max  0,2

              2,0 – 3,0 

            max  1,5 

            max  0,02

            max  0,035

            max  0,2

            max  0,2

	Steel range  

	Hot-rolled bars       O  

                               П                                                         
Hot rolled strips

Forged bars            O, П
A billet for re-rolling with  
A round billet

Bars with a special surface finish

Cold-drawn wire

Cold-rolled strip
	           13 – 100 mm
           10 –   40 mm
     6…20 x 20…50 mm
          100 – 400  mm
П       100 – 200 mm
            90 – 180 mm

              5 –   30 mm 

            0,2 – 10 mm

            0,1 – 2,0 mm
	           13 – 100 mm

           10 –   40 mm

     6…20 x 20…50 mm

          100 – 200 mm

          100 – 200 mm

            90 – 180 mm

              5 –   30 mm 

            0,2 – 10 mm

            0,1 – 2,0 mm 
	           13 – 100 mm

           10 –   40 mm

     6…20 x 20…50 mm

          100 – 200 mm

          100 – 200 mm

            90 – 180 mm

              5 –   30 mm 

            0,2 – 10 mm

            

	Mechanical properties T=20 C

	HB30

Rp0,2 , N/mm2          >

Rm     , N/mm2          >

A5      , %                   >

Z         , %                   >

Av       , j                     >
	            130 – 180 

                  195

            500 – 700 

                   45

                   60

                   85 
	                  200

                  235

            500 – 700 

                   40

                   50

                   85
	                  223 

                  230

            500 – 800 

                   30

                     -                   

                     -

	Physical properties at room or as indicated

	Density               , g/cm3

Specific heat       , J/kg K

Thermal conductivity, W/K

Electrical resistivity,    cm

Thermal expansion 20-300 C 10   /K

Modulus of elasticity , kN/mm2  
	                  7,9

                  0,5

                  15

                  0,73

               16 – 17 

                  200
	                  7,9

                  0,5

                  15

                  0,73

               16 – 17 

                  200
	                  7,9

                  0,5

                  14

                  0,9

                  17 

                   - 

	Fabrication characteristics 

	Formability

Weldability
	             good

             good
	               good

               good
	             good

             good

	Material description, main characteristics

	
	08KH18N10 – is a stainless

corrosion-resistant chromium –nickel steel of austenitic class.
	12KH18N10 – is a stainless

Corrosion-resistant chromium –nickel steel of austenitic class.  


	20KH25N20C2 – is a stainless chromium –nickel steel of austenitic class.

	Typical applications

	
	For manufacturing of equipment for service at a temperature up to 850 C. For manufacturing of electrodes for sparking plugs as well as filling wire for welding steels of type KH18N8T. Steel exibites a high resistance in air ambient medium at a temperature up to 850 C.
	It is utilized for manufactu-ring of welded apparatus in different branches of industry (parts for furnace elements, heat exchangers).
	Suspensions and body supports for boilers, tubes, and electrolysis and pyrolysis plants.


TOOL  ALLOY  STEEL

	
	           1.2080

            (X12)
	              1.2379

(X12МФ)
	             1.2436

(Х12ВМФ)

	Designations and specification

	                        DIN 

                        AISI                           

                        UNI 

                        JIS

                        B.S.

                        SS

                        UNE

                        AFNOR


	1.2080  & X210Cr12

D3

X250Cr12KU

SKD1   

BD3

          -

F.5212 & X210Cr12

Z200C12  
	1.2379 & X155CrVMo121

D2

          -

SKH 55

BD2

          -

          -

Z160CDV
	1.2436 & X210CrW12

             -

X215CrW12 1 KU

             - 

             - 

2312

F.5213 & 210CrW12

             -

	Chemical composition, %   

as per DIN 17350

	                             C

                             Si                 

                             Mn  

                             Cr

                             W

                             Mo

                             V

                             Fe

                             S

                             P

 
	            1,9   –  2,2

            0,1   –  0,4

            0,15 –  0,45                                 

           11,0  –12,0

                   – 

                   – 

                base

             max 0,03

             max 0,03


	            1,5   –  1,6

            0,1   –  0,4    

            0,15 –  0,45 

           11,5 – 12,5                 

             0,6  –  0,8 

             0,9  –  1,1

                  base

                max 0,03

                max 0,03


	           2,0   –  2,25

           0,1   –  0,4 

           0,15 –  0,45

          11,0  – 12,0

            0,6  –   0,8               

                 -                

                 base

               max 0,03

               max 0,03 

	Steel range  

	rolled bars                                         
forged bars 
	                                              14 –   55 mm

                                            100 – 180 mm                                                                 
           

	Delivery condition

	
	Bars are supplied “as-annealed” and “as-turned”; Rz max 80 mkm. 

	Technical requirements

	Heat treatment

Hardness after annealing 

Macrostructure

Microstructure

Non-metallic inclusion

Decarburization


	                  As per process schedule under DIN 17350

            HB30              min  250

in compliance with DIN 17350

Microstructure- and non-metallic inclusions testing can be agreed additionally.

No decarburized layer on turned bars is guaranteed.

	Characteristic

	
	Tool alloy steel destined for the manufacture of tools, mainly, to be used for treatment metals and other materials in a cold condition.



	Application

	
	High productive cutting and stamping tools, wood milling cutters, withdrawal dies, stamps, mandrels.
	Sensitive to the breakage sheet stamps, thread cutting dies, internal broaches, rolls for rolling mills.
	High productive tools of sheet stamps, thread cutting dies, stamps, internal broaches wood milling cutters.


TOOL  ALLOY  STEEL
	
	           1.2365

       (3X3M3Ф)
	              1.2714

        (типа 5XНМ)
	             1.2343

         (4Х5МФС)

	Designations and specification

	                        DIN 

                        AISI                           

                        UNI 

                        JIS

                        B.S.

                        SS

                        UNE

                        AFNOR


	1.2365  & X23CrMoV33

H10

30CrMoV12 27 KU

          -   

BH10

          -

F.5313 & 30CrMoV12

32DSV28  
	1.2714 & X56NiCrMoV7

         -

         -

         -

         -

          -

F.520.B

          -
	1.2343 & X38CrMoV51

 H11

X37CrMoV5 1 KU

 SKD6 

BH11  

         -

F.5317 & X37CrMoV5

 Z38CDV5

	Chemical composition, %   

as per DIN 17350

	                             C

                             Si                 

                             Mn  

                             Cr

                             Ni

                             Mo

                             V

                             Fe

                             S

                             P
 
	            0,28  –  0,35

            0,1   –   0,4

            0,15 –   0,45                                 

            2,7   –   3,2 

                    –   

             2,6  –   3,0 

             0,4  –   0,7

                base

             max 0,03

             max 0,03


	            0,5   –  0,6

            0,1   –  0,4    

            0,65 –  0,95 

            1,0   –  1,2                 

            1,5   –  1,8 

             0,45 – 0,55 

             0,07 – 0,12

                  base

                max 0,03

                max 0,03


	           0,36   –  0,42

           0,9     –  1,2 

           0,3     –  0,5

           4,8     –  5,5

                     –  

            1,1   –   1,4                 

            0,25 –   0,5 

                 base

               max 0,03

               max 0,03 

	Steel range  

	Rolled bars                                         
forged bars 

bars with a special surface finish
	                                              20 –   55 mm

                                              60 – 105 mm 

                                            100 – 190 mm                                                                 

                                            200 – 400 mm

                                               10 –  30 mm

	Delivery condition

	
	Bars are supplied “as-annealed” and “as-turned”; Rz max 80 mkm. 



	Technical requirements

	Heat treatment

Hardness after annealing 

                      HB30  min

Macrostructure

Non-metallic inclusion

Decarburization


	                  As per process schedule under DIN 17350

           230                                      250                                    235

in compliance with DIN 17350

Non-metallic inclusions testing can be agreed additionally.

No decarburized layer on turned bars is guaranteed.

	Characteristic

	
	Tool alloy steel destined for the manufacture of tools, mainly,  used for the plastic metal working at a temperature above 300 C.



	Application

	
	Moulds and internal steeves for alloys of high density metals, mandrels on presses for all the metals.


	Small-sized stamps with the built-in strength of 1270 – 1770 N/mm, stamp heads for horizontal presses, press dies for shaped parts.
	Moulds for die casting of light metals, cylinders and pistons and pistons on die casting machines utilized a cool compression chamber.


TOOL  ALLOY  STEEL
	
	           1.2344

       (4X5MФ1C)
	

	Designations and specification

	                        DIN 

                        AISI                           

                        UNI 

                        JIS

                        B.S.

                        SS

                        UNE

                        AFNOR
	1.2344  & X40CrMoV51

H13

X40CrMoV5  1 1 KU

SKD 6 1   

BH13

2242

F.5318 & X40CrMoV5

Z40CDV5  
	

	Chemical composition, %   

as per DIN 17350

	                             C

                             Si                 

                             Mn  

                             Cr

                             Ni

                             Mo

                             V

                             Fe

                             S

                             P
	            0,37  –  0,43

            0,9   –   1,2

            0,3   –   0,5                                 

            4,8   –   5,5 

                    –   

             1,2  –   1,5 

             0,9  –   1,1

                base

             max 0,03

             max 0,03
	 

	Steel range  

	Rolled bars                                         
forged bars 

bars with a special surface finish
	      20 –   55 mm

      60 – 105 mm 

    100 – 190 mm                                                                 

    200 – 400 mm

      10 –   30 mm
	

	Delivery condition

	
	Bars are supplied “as-

annealed”and “as-turned”; Rz max 80 mkm. 
	

	Technical requirements

	Heat treatment

Hardness after annealing 

                      HB30  min

Macrostructure

Non-metallic inclusion

Decarburization


	As per process schedule under DIN 17350

                 235

in compliance with DIN 17350

Non-metallic inclusion testing can be agreed additionally.                                          

No decarburized layer on turned bars is quaranteed.
	

	Characteristic

	
	Tool alloy steel destined for the manufacture of tools, mainly,  used for the plastic metal working at a tempera-ture above 300 C.
	

	Application

	
	Oil-, and air cooled press mandrels and trays on horizontal hydraulic presses, moulds for light metals.
	


TOOL  HIGH-SPEED  STEEL

	
	            R6M5
	          R6M5K5
	               R9

	Designations and specification

	                        DIN 

                        AISI                           

                        UNI 

                        JIS

                        B.S.

                        SS

                        UNE
	1.3343  & S 6-5-2

M2

HS 6-5-2

SKH 51   

BM 2

2722

F.5603 & 6-5-2  
	1.3243 & S 6-5-2-5

HS 6-5-2-5

SKH 55

2723

F.5613 & 6-5-2-5
	

	Chemical composition, %

(delivery with the following chemical composition is possible according to DIN 17350)

	                             C

                             Si                 

                             Mn  

                             Cr

                             Ni

                             Mo

                             V

                             Fe

                             S

                             P

                             W

                             Co            
	            0,82 – 0,9

              max 0,5

              max 0,5                                

             3,8 – 4,4

              max 0,6

             4,8 – 5,3

             1,7 – 2,1

                base

             max 0,025

             max 0,03

             5,5 – 6,5

              max 0,5 
	            0,84 – 0,92

               max 0,5 

               max 0,5 

               3,8 – 4,3                

               max 0,6

               4,8 – 5,3 

               1,7 – 2,1

                  base

                max 0,03

                max 0,03

                5,7 – 6,7

                4,7 – 5,2
	            0,85 – 0,95

               max 0,5

               max 0,5

              3,8 –  4,4

               max 0,4

               max 0,1 

               2,3 – 2,7 

                 base

               max 0,03

               max 0,03 

               8,5 – 9,5

               max 0,5

	Steel range  

	Hot-rolled bars of usual acсuracy  GOST 2590-88 (DIN 1013),

incl.  turned bars                                       
Hot rolled strips GOST4405-75 

Forged bars GOST 1133-71

special surface finished bar

GOST14955-77

(DIN671,DIN668)
	                                                                 10 – 95 mm

                                                                 12 – 95 mm

                                                             6-16 x 20-40 mm

                                                              100 – 180    mm

                                                               5,0 – 30,0 mm

           

	Macrostructure

	
	Dense macrostructure having no discontinuities  of metallurgical origin. Macrostructure defects evalution is made by scales under GOST 19265-73 (in rating) (DIN 17350). 

	Carbide inhomogeneity

	 
	Carbide inhomogeneity of articles having thickness up to 150 mm will satisty scales of GOST 19265-73 (in rating), SEP 1584, class B. 

	Non-metallic inclusions 

	
	Under GOST 19265 are not standardized.

Inspection under DIN 50602, K4<40.

	Decarburized layer’s depth

	
	Guaranteed decarburized layer’s depth is mainly for articles, having:

Thickness up to 20 mm – 0,3 mm + 2 % of thickness

Thickness above 20 mm – 0,5 mm + 1 % of thickness

Bars subjected to special surface finishing and as-ground will have no decarburized layer.

	Hardness

	Guaranteed hardness after quenching and temper makes 

                 HRC   min

After annealing  HB  max  
	              64

            255
	                  65

                269
	                  63

                255

	Characteristic

	
	Steel R6M5 is classified as  tool high-speed, heat stabil, tungsten, by chromium and molybdenum alloyed steel.
	R6M5K5 – tool high-speed

Steel, alloyed with tungsten, molibdenum, chromium and cobalt steel.
	R9-tool high-speed steel alloyed with tungsten and chromium steel.



	Application

	
	Steel R6M5 is suitable for making all kinds of thread cutting tool, metal cutting tool and tool for service under impact loads.
	For manufacturing of rough half-finished tools during theatment of alloyed as well as stainless steels.


	For manufacturing of tools having a simple form which doesn’t require a great volume of grinding as well as for theatment of structural material.                               


