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introduction 1 153 

Table 5: Continued 

Pfant component - Service fife Materia//specification or cammercia/fy Function, environmental 
installation years available realization conditions 

- Waste water, 20 - 25 steel, galvan~zed; stainless steel, fibre electr~cally insulated In 

septic water concrete waste water, made of 

stamless steel 

- Sludge, sand 20 - 25 steel, galvanized; stainless steel electrically insulated in 

waste water, made of 

stainless steel 

- Compressed air 20 - 25 steel, galvanized; stainless steel electrically insulated in 

waste water, made of 

stainless steel 

- Sewer gas 20 - 25 plastic; stainless steel (> 2% Mo) electrically insulated in 

waste water, made of 

stainless steel 

- Chemical 20 - 25 plastic electrically insulated in 

waste water, made of 
stainless steel 

Fittings such as according to the medium 

- Sluices 20 - 25 cast steel, coated; stainless steel 

- Valves 20 - 25 cast steel, coated; stainless steel 

- Flap traps 20 - 25 cast steel, coated; stainless steel 

Shut-off valves 20 - 25 steel, coated 

Flashback arresters 20 - 25 stainless steel (partly > 2% Mo) 

Steam traps 20 - 25 steel, galvanized; plastic; stainless steel 

Gas hoods and septic 20 - 25 steel, coated; stainless steel (> 2% Mo) 
tank 

1) stator rubberised: rotor. stainless steel or rubberised 
2) swimming gas holder in the water lute, ~ e o ~ r e n '  bellows for dry gas tanks or polyamide airbag 
31 service life depends on the rotation speed 
" increased susceptibility to concrete corrosion in areas ?L 0.5 m over the water level, especially for soft drinking water 

Recommendation: increase the amount of cement by approx. 25 kg/m3 in this area 
""with internal coating based on tar-pitch and epoxide resins, at least in the gas zones. 

Table 5: Service life offacilities and installations in waste water treatment plants [12] 
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Table 5: Continued 

Plant component - Service fyi Material /spec~tion or wmmerciaNy Function, environmental 
inJtaf fation years available realization conditions 

Heat exchangers for 

- Waterlwater 20 - 25 steel 

- Watertsludge 20 - 25 steel 

- Sludge/sludge 20- 25 steel 

Reaction vessels 20 - 25 steel, galvanised, coated; stainless steel; 
plastic 

Mixed vessels 20 - 25 stainless steel; plastic 

Storage tanks for 

- Heating oil 20 - 25 steel, coated 

Chemicals (metal salts, 20 - 25 plastic; steel, raw according to the 
caustic solutions, acids) medium, coated, rubberised 

Manhole covers 20 - 25 steel; cast iron waste water, sludge, vapors, 
gases 

Access ladders 15 - 20 steel, galvanised; stainless steel waste water, sludge, vapors, 
gases 

Steel stairs, handrails 20 - 25 steel, galvanised waste water, sludge, vapors, 
gases 

Gratings, checker 20 - 25 steel, galvanised 
plates 

-- 

waste water, sludge, vapors, 
gases 

Spillways 20 - 25 steel, galvanised; stainless steel waste water, sludge, vapors, 
gases 

Scum boards 20 - 25 steel, galvanised; stainless steel waste water, sludge, vapors, 
gases 

1) stator rubberised; rotor, stainless steel or rubberised 
2) swimming gas holder in the water lute, ~ e o p e n @  bellows for dry gas tanks or polyamide airbag 
3) service life depends on the rotation speed 

increased susceptibility to concrete corrosion in areas ? 0.5 m over the water level, especially for soft drinking water 
Recommendation: increase the amount of cement by approx. 25 kg/rn3 in this area 

""with internal coating based on tar-pitch and epoxide resins, at least in the gas zones. 

Table 5: Service life of facilities and installations in waste water treatment plants [12] 











































B 2 Natural rock / B 4 Binders for building materials (e.g. mortar and concrete) I 175 

In-situ concrete 

reinforced concrete sewers of large diameter 

special constructions, distributing and connecting installations, 

basins in waste water treatment plants, storage basins 

Prefabricated concrete parts 

concrete pipes and fittings 

pressure pipes made of reinforced concrete and pre-stressed concrete 

1 waste water treatment plants made of prefabricated concrete parts 

1 petrol and fat separators 

1 drains 

prefabricated shaft components 

Table 14: Summary of concrete components according to [72] 

Table 15 lists the requirements placed on a water-impermeable concrete according 
to [74]. The tests according to DIN 1048 are included in this Table [75]. 

roncrete property/level ofattack Construction site Water/cement Additional 
approvedfbr ratio') requirements 

Water tightness2' B I1 d 5 60 cm water penetration 
w/c S 0.60 depth e, 5 50 m m  

d > 40 cm 
w/c 5 0.70 

:hemica1 attack: weakLi w/c 5 0.60 water penetration 
depth e, I 50 mm 

strong w/c 5 0.50 water penetration 
depth e, 5 30 m m  

very strong w/c 5 0.50 water penetration 
depth e,<30 m m  
and protection of 
the concrete, e.g. 
according to the 
code of practice 

1) to take account of the scattering of building site mixtures, the wjc value must be kept approximately 
0.05 lower at the building site. 
2) B I possible as an exception. Minimum cement content 400 kgjm3 for grading curves A 16jB 16 or 
350 kgjrn3 for grading curves A 32jB 32 

Table 15: Watertight concrete as well as concrete with a high resistance to chemical attack [74] 





























































































































Introduction I 237 

Section Mant section Function, Mechanical equip- Materials 
description ment and machinery 

3utdoor facilities sewer system collection of waste manhole ladders concrete, stoneware, 
water in sewers and covers, gate fibrous concrete, 

valves, etc. plastics (PE, PVC, 
FRP), cast iron, 
steels 

storm water tank retention or separa- gate valves, throt- tanks made of in- 
tion of pollutants in tles, rinsing devices, situ or prefabricated 
storm water, over- emptying pumps concrete elements, 
flow of the diluted installations made 
waste water of metals with plas- 

tics 

pumping stations lift the waste water centrifugal pumps structures made of 
to a higher level with dry or wet in-situ or prefabri- 

locations, spiral cated concrete ele- 

Pumps ments, installations 
made of metals with 
plastics 

aechanical section screens removal of bulky coarse, medium, or metallic materials, 
materials, paper fine screens with a plastics 
and textiles mechanical screen- 

cleaning system 

sandlgrease trap removal of sand aeration equipment concrete, installa- 
and grease, allows or paddle agitator, tions made of metal 

mineral materials scrapers, sand and plastics 
to settle and keeps pumps 
organic materials 
suspended 

primary settling removal of materials scraper unit, fresh concrete, installa- 
tank that float or settle in sludge pumps tions made of metal 

the sedimentation (compressed air and plastics 
tank lifter, centrifugal 

pumps) 

Biological/ aeration tanks, conversion of dis- aeration equipment, concrete, metallic 
:hemica1 section rotating biological solved organic biological contactors materials, plastics, 

contactors, trickling materials into bio- with drive motors, stoneware, ceramics 
filters mass and CO, by rotary distributors, 

creating ideal living or tilting belts 
conditions for 
microorganisms 

Table 1: Description of a waste water treatment plant with outdoor facilities [8] 
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Table 1: Continued 

iection Plant section Function, Mechanical equip Materials 
description ment and machinery 

3iological/ secondary settle- separation of micro- chain, suction or concrete, metallic 
:hemica1 section ment organisms from shield scrapers, materials, plastics, 

treated waste water pumps, drum filters textiles 
in a secondary set- with drive, and filter 
tling tank or drum cleaning systems 
filter 

further treatment to produce effluent dosing equipment, concrete, metallic 
with an enhanced agitators, pumps, materials, plastics, 
quality (phosphate filters, etc. sand, activated car- 
precipitation, nitrifi- bon, e t ~ .  
cation and denitrifi- 
cation, flocculation 
filtration, etc.) 

iludge treatment pasteurization, steri- partial sterilization pumps, storage metallic materials, 
lization ofthe fresh sludge tanks and treatment plastics 

by thermal treat- tanks, reactors, heat 
ment (aerobic or exchangers, etc. 
anaerobic) 

anaerobic digestion sludge stabilization agitators, recirculat- concrete, installa- 
or sludge aeration by partial degrada- ing pumps, gas tions made of metal 

tion of digestible installations, com- and plastics 
organic materials pressors, aeration 
(aerobic or anaero- equipment, etc. 
bic), sludge thicken- 
ing 

gas tanks storage of biogas gas compressor, gas concrete, metallic 
(methane gas con- cleaning (explosion materials, plastics 
taining C 0 2  and protector) 
H2S) in wet/dry gas 
tanks or pressure 
vessels 

heating plant or heating of the oil or gas heating, metallic materials 
combined heat and sludge, heating of combustion engine 
power plant the plant building, 

generation of elec- 
trical power 

further sludge treat- dewatering, drying, belt filters, filter metallic materials, 
ment and incineration of presses, centrifuges, plastics 

the sludge lime-sludge mixers, 
furnaces, etc. 

Table 1: Description of a waste water treatment plant with outdoor facilities 18) 





























































268 Waste Water (Industrial) I 
sludges with chloride concentrations of less than 300 - 400 mg/l and also at temper- 
atures up to 561 K (288°C). Stress corrosion cracking of steel AISI 316 was already 
observed after 48 hours of exposure to a chloride concentration of 1000 g/l. For 
information on the behavior of nickel alloys and titanium in these investigations, 
see Sections A 27 - A 29 and A 38. 

Material Ni Fe Cr Mo C-, Other 

~astel loy@ alloy C-276 2.4819 balance 5 16 16 0.015 Co,,, 2 5, 
NiMol6Crl5W W 3.5 

Inconel@ alloy 625 2.4856 balance max. 5 22 9 0.010 (Nb +Ta) 3.5 
NiCr22Mo9Nb 

~astel loy@ alloy G 2.4618 balance 20 22 6.5 0.015 Cu 2.0, 
NiCr22Mo6Cu corn,, 2.5, 

(Nb +Ta) 2.0 

28Cr-4Mo cf. UNS S44700 max. balance 28 4 0.01 (C + N),,, 
29-4 0.15 0.025 

28Cr-4Mo-2Ni cf. UNS S44800 2 balance 28 4 0.01 (C +N),,, 
29-4-2 0.025 

lncoloy@ 825 2.4858 42 balance 21 3 0.025 Cu 2 
NiCr2lMo 

carpentera 20Cb-3 2.4660 37 balance 20 2.5 0.05 Cu 3.5, 
NiCr2OCuMo Mn,,,, 2.0, 

Nb,,,. 1.0 

I ~andvik@ 2RN65 24 balance 17.5 4.7 0.02 Mn 1.8 

E- rite@ 26-1 max. 0.5 balance 26 1.0 0.06 

~andvik" 3RE6O 1.4417 4.7 balance 18.5 2.7 0.03 Si 1.65, 
X2CrNiMoSil9-5 Mnm,~. 2.0 

AISI 316 1.4401 12 balance 17 2.5 0.08 Mn,, 2.0, 
X5CrNiMo17-11-2 Simax, 1.0 

AISI 304 1.4301 9 balance 18 0.08 Mn ,,,, 2.0, 
X5CrNi18-10 Simax. 1 .O 

( Titanium balance Ti 99.5 

Table 19: Composition (approximate, mean, or maximum % values) of the materials investigated 
under conditions ofwet oxidation of sewage sludge [85] 











































































































































































































































Key to materials compositions I 385 

Key to materials compositions 

Table 1: Chemical compositions of alloys according to German and other standards 

German 
Standard 

Materials Compositions US-Standard 

Mat.-No. DIN-Design Percent in Weight AISI/SAE/ASTM/UNS 

0.6015 EN-JL1020 - A 48 (25B) 

0.6025 EN-JL1040 - A 48 (40B) 

0.6655 GGL-NiCuCr 15 6 2 Fe-max. 3.0C-1.0-2.8Si-0.5-1.5Mn- A 436 Type 1 

13.5-17.5Ni-1.0-2.5Cr-5.5-7.5Cu 

0.6656 GGL-NiCuCr 15 6 3 Fe-max. 3.OC-1.0-2.8Si-0.5-1.5Mn- A 436 Type l b  
13.5-17.5Ni-2.5-3.5Cr-5.5-7.5Cu 

0.6660 GGL-NiCr 20 2 Fe-max. 3.OC-1.0-2.8Si-0.5-1.5Mn- A 436 Type 2 
18.0-22.0Ni-1.0-2.5Cr 

Fe-max. 3.OC-1.0-2.8%-0.5-1.5Mn- A 436 Type 2b 
18.0-22.0Ni-2.5-3.5Cr 1 

0.6667 GGL-NiSiCr 20 5 3 Fe-<2.5C-3.5-5.5Si-0.5-1.5Mn-1.5-4.5Cr- 

18.0-22.ONi 

0.6676 GGL-NiCr 30 3 Fe-max. 2.5C-1.0-2.8Si-0.5-0.8Mn- A 436 Type 3 
2.5-3.5Cr-28.0-32.ONi 

10.6680 GGL-NiSiCr 30 5 5 Fe-<2.5C-5.0-6.0Si-0.5-1.5Mn-4.5-5.5Cr- A 436 Type 4 
29.0-32.ONi I 

0.7660 EN-GjSA-XNiCr2O-2 Fe-L3.OC-1.5-3.0Si-0.5-1.5Mn-C0.08OP- A 439 Type D-2 
1.0-3.5Cr-<0.50Cu-18.0-22.ONi 

0.7661 GGG-NiCr 20 3 Fe-<3.OC-1.5-3.0Si-0.5-1.5Mn-<0.080P- A 439 Type D-2B 
2.5-3.5Cr-18.0-22.ONi 

0.7665 GGG-NiSiCr 20 5 2 Fe-53.OC-4.5-5.5Si-0.5-1.5Mn-S0.08OP- A 439 Type D-2C 
1.0-2.5Cr-18.0-22.ONi 

0.7670 EN-GJSA-XNi22 Fe-<3.0C-1.0-3.OSi-1.5-2.5Mn-~O.O8OP- A 439 Type D-2C 
<O.SCr-<0.5Cu-21.0-24.0Ni 

0.7680 EN-GJSA-XNiSiCr30-5-5 Fe-<2.6C-5.0-6.OSi-O.5-1.5Mn-<0.08OP- A 439 Type D-4 
4.5-5.5Cr-<0.5Cu-28.0-32.ONi 
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German Materials Compositions US-Standard 
Standard 

Mat.-No. DIN-Derign Percent in Weight AISl/SAE/ASTM/UNS 

0.9625 EN-GJN-HV550 Fe-S3.0-3.6C-<O.O80Si-<0 080Mn-<O.lP- A 532 (1A NiCr-HC) 
0.1S-1.5-3.OCr-S0.5Mo-3 0-5.5Ni 

1.0037 St 37-2; S235JR Fe-S0.17C-S0.3Si-S1.4Mn-S0.045P- A 283; SAE 1015 
20.045s-<0.009N 

1.0038 RSt 37-2 Fe-SO. 17C-S1.4Mn-S0.045P-<O.O45S- UNS KO2502 
S0.009N 

1.0050 E295; St 50-2 Fe-<0.045P-<0.045S-SO.O09N 

1.0116 S23512G3 Fe-max. 0.17C-1.4Mn-0.035P-0.035s UNS KO2001 

11.0204 UQSt 36 Fe-SO.14C-S0.25-0.50Mn-<0.040P-0.040S SAE 1008 I 
1.0254 P235TR1 Fe-max. O.16C-0.35Si-1.2Mn-0.025P- UNS KO2501 

0.020S-0.3OCr-O.30Cu-0.08Mo-0.01ONb- 

0.30Ni-0.04Ti-0.02V 

1.0256 St 44.0 Fe-<0.21C-<0.55Si-<1.6OMn-SO.O4OP- A 106 
S0.040S-S0.009N 

1.0301 C10 Fe-<0.07-0.13C-<0.4Si-<0.3-0.6Mn- AISI 1010 
10.045P-SO.045S 

1.0305 St 35.8 Fe-<0.17C-<0.10-0.35Si-SO.40-0.80Mn- UNS KO1200 
<O.O4OP-SO.04OS 

Fe-<0.17C-<0.35Si-0.4Mn-SO.O5P-SO.O5S- SAE 1010 
S0.007N 1 

1.0309 DX55D Fe-<O.l6C-0.17-0.40Si-0.35-0.65Mn- UNS KO2501 
~0.05P-~0.050S-S0.30Cr-SO.30Ni-SO.30Cu 

1.0330 St 2: St 12 Fe-S0.12C-S0.60Mn-S0.045P-<OO045S A 366 (CI 

11.0333 USt 3; USt 13 Fe-<0.08C-<0.007N 1 

1.0375 TH57; T 57 Fe-SO.1C-Traces Si-0.25-0.45Mn-<0.04P- 
50.04s-0.007N 

1.3964 X2CrNiMnMoNNb21-16-5-3 Fe-max. 0.03C-1.OSi-4.0-6.OMn-0.025P- NITRONIC 50 (Spec) 
0.010S-20.0-21.5Cr-3.0-3.5Mo-0.2-0.35N- 

0.25Nb-15.0-17.ONi 
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Zerman Materiafs Compositions US-Standard 
Standard 

Mat.-No, DtN-Design Percent in Wight A1SI/SAE/ASrM/UNS 

Fe-50.83-0.88C-50.10-0.30Si- SAE 1086 
~0.50-0.80Mn-50.035P-50.035S-50.01A1- 

Fe-50.42-0.50C-<0.15-0.35Si-11.6-1.9Mn- SAE 1345 
50.05P-50.05S-50.007N 

1.1104 EStE 285 

1.1106 P355NL2 Fe-50.18C-<0.5Si-50.9-1.7Mn-5O.O25P- A 707 
<0.015S-10.3Cr-50.3Cu-IO.3Mo-0.5Ni- 
50.02N 

1.1121 ClOE Fe-50.07-0.13C-50.40Si-<0.30-0.60Mn- SAE 1010 

<O.O35P-10.035s 

Fe-<0.17-0.24C-50.4Si-50.4-0.7Mn- SAE 1023 
50.035P-<0.035S-50.4Cr-<O.1Mo-10.4Ni 

- - - -  

1.1186 C40E Fe-50.37-0.44Cd0.4Si-50.5-0.8Mn- SAE 1040 
<0.035P-<0.035S-<0.4Cr-50.1Mo-20.4Ni 

1.1191 C45E; Ck 45 Fe-<0.42-0.50C-20.4Si-50.50-0.80Mn- SAE 1045 
50.035P-50.035S-50.40Cr-10. 1OMo-<0.4Ni 

1.1525 C80U Fe-50.75-0.85C-50.10-0.25Si- SAE W 108 
<0.10-0.25Mn-<0.020P-50.020S 

1.1545 C105U Fe-51.0-l.1C-50.10-0.25Si-50.10-0.25Mn- SAE W 110 
<O.O20P-50.020s 

1.2365 32CrMoV12-28 Fe-10.28-0.35C-20.10-0.40Si- AISI H 10 
<0.15-0.45Mn-50.030P-50.030S- 

52.70-3.20Cr-52.60-3.00Mo-50.40-0.70V 

1.2787 X23CrNi17 Fe-10.10-0.25C-11.00Si-51.00Mn0500035P- 

<0.035S<15.5-18.0Cr-21.0-2.5Ni 

1.3355 H S  18-0-1 Fe-50.70-0.78C-<0.45Si-<0.4Mn-5O.O3OP- A 600 
50.030S-53.8-4.5Cr-51.0-1.2V-117.5-18.5W 

1.3505 lOOCr6 Fe-50.93-1.05C-20.15-0.355 SAE 52100; A 29 
50.25-0.45Mn-20.025P-<0.015S-<O.05A1- 

<1.35-1.60Cr-50.30Cu-~O.1OMo 
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German Materials Compositions Usstandard 
standard 

Mat.-No. DIN-Design Percent in Weight AI.Sr/ur E/ASTM/VNS 

1.3728 AlNiCo 915 Fe-<11.0-13 OA1-5.OCo-2.0-4.OCu-557 OFe- 
21.0-28.ONl-<l.OTl 

- - - - - 

1.3981 NiCo 29 18; (X3NiCo29-18) Fe-<0.050C-<0.30Si-<O.50Mn- UNS K94610 
S17.0-18.OCo-528.0-3O.ONi 

1.4000 X6Cr13 Fe-S0.08C-<1.OSi-Sl.OMn-~O.O4P- AISI 403,410s 
50.015S-512.0-14.0Cr 

1.4002 X6CrA113 Fe-<0.08C-<1.OSi-<l.OMn-S0.04P- AISI 405 

<0.015S-<0.10-0.3A1-<12-14Cr 

1.4003 X2CrNi12: Fe-<0.03C-<l.OSi-Sl.5Mn-<OO04P- UNS S40977 
X2Cr11 <0.015S-<10.5-12.5Cr-<O.O3N-<0.3-1.ONi 

Fe-<O.08-0.15C-<1.OSi-<1.5Mn-<O.O4P- AISI 416 
10.15-0.35S-~12.0-14.0Cr-<0.6Mo 

1.4006 X12Cr13 Fe-<0.08-0.15C-<1.00Si-11.5Mn-<O.O4P- AISI 410 
<0.015S-111.0-13.5Cr-10.75Ni 

1.4008 GX7CrNiMol2-l Fe-<O.lOC-l.OSi-l.OMn-<0.035P-<0.025S- UNS j91150 
12.0-13.5Cr-0.20-0.50Mo-1.0-2.ONi 

1.4016 X6Crl7 Fe-<0.08C-<1.OSi-<l.OMn-<0.04P- AISI 430 
<0.015S-516.0-18.OCr 

1.4021 X20Cr13 Fe-S0.16-0.25C-<l.OSi-~1.5Mn-<O.O4P- AISI 420 
SO.015S-512.0-14.OCr 

1.4024 X15Cr13 Fe-<0.12-0.17C-<1.OSi-<1.OMn-<O.045P- SAE 420 
50.03s-212.0-14.OCr 

Fe-<0.26-0.35C-S1.OSi-<1.5Mn-<0.04P- A 743 
<0.015S-512.0-14.OCr UNS 191153 I 

1.4031 X39Cr13 Fe-<0.36-0.42C-~1.00Si-<1.OOMn- UNS S42080 
S0.04P-<0.015S-512.5-14.5Cr 

1.4034 X46Cr13 Fe-<0.43-0.5C-<1.OSi-<l.OMn-<O.O4P- 
SO.015S-212.5-14.5Cr 

1.4057 X17CrNi16-2 Fe-10.12-0.22C-11.OSi-51.5Mn-<OO04P- AISI 431 
<0.015S-<15.0-17.OCr-11.5-2.5Ni 

1.4085 GX70Cr29 Fe-<0.50-0.90C-2.OSi-1.OMn-<O.O45P- 
<0.030S-27.0-30.OCr 

1.4104 X14CrMoS17 Fe-<O.10-0.17C-<l.OSi-<1.5Mn-<0.04P- AlSI 430 F 
<0.15-0.35S-Sl5.5-17.5Cr-~O.2-0.6Mo 

- 

1.4110 X55CrMo14 Fe-<0.48-0.60C-<1.0Si-<1.0Mn-<0.04P- 
<0.015S-<13.0-15.OCr-<0.5-0.8Mo-<O.15V 
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German Materials Compositions US-St andard 
Standard 

Mat.-No. DIN-Design Percent in Weight AISI/SAE/AStM/UNS 

1.4112 X90CrMoV18 Fe-50.85-0.95C-51 OSi-51.OMn-50.04P- AISI 440 B 
50.015S-517.0-19.OCr-20.9-1.3Mo-W7- 
0.12v 

1.4113 X6CrMol7-1 Fe-~0.80C-51.OSi-<1.00Mn-<O.O4P- AISI 434 
50.03s-516.0-18 OCr-50.90-1.40Mo 

1.4122 X39CrMo17-1; Fe-50.33-0.45C-51.OSi-<1.5Mn-50.04P- 

GX35CrMo17 50.015S-~15.5-17.5Cr-50.8-1.3Mo-5l.ONi 

1.4125 X105CrMo17 Fe-10.95-1.20C-1.OSi-1.OMn-50.040P- AISI 617 
50.015S-16.0-18.OCr-0.4-0.8Mo 

- 

,4126 X 110 CrMo 13 Fe-51.05-1.15C-<1.0Si-51.OMn-50.04OP- 

50.030s- 517.0-18.OCr-S0.8-1.OMo 

,4131 X 1 CrMo 26 1 Fe-10.010C-~0.40Si-50.40Mn-50.020P- 

50.020S-~0.015N-<25.0-27.5Cr-~O.75- 
1.50Mo-50.50Ni 

.4133 Fe-50.01C-1.OSi-1.OMn-50.030P-50.03OS- 

26.0-30.OCr-1.7-2.3Mo-O.01ON 

1.4138 GX120CrMo29-2 Fe-<_0.90-1.3OC-2.OSi-l.OMn-50.045P- 
S0.03OS-27.0-30.OCr-2.0-2.5Mo 

1.4300 X 12 CrNi 18 8 Fe-50.12Cdl.OSi-52.OMn-<0.045P-50.030S- 

517.0-19.OCr-58.0-10.ONi 

Fe-<0.07C-<l.OSi-<2.OMn-<O.O45P- AISI 304 
50.015S517-19.5Cr-SO.llN-18.0-10.5Ni 

1.4302 X5CrNi19-9 Fe-S0.05C-51.40Si-<1,9OMn-<0.025P- UNS S30888 
<0.015S-~18.2-19.8Cr-18.70-10.30Ni 

1.4303 X4CrNi18-12 Fe-50.06C-Sl.OSi-52.OMn-<O.O45P- AISI 305/308 
50.015S-<17-19Cr-S0.11N-511.0-13.0Ni 

1.4305 X8CrNiS18-9 Fe-~O.1OC-51.OSi-52.OMn-10.045P-50.15- AISI 303 
0.35S-<17-19Cr-51.OCu-IO.llN-58.0-10.ONi 

1.4306 X2CrNil9-11 Fe-S0.03C-<l.OSi-52.OMn-<O.O45P- AISI 304 L 
50.015S-<18-20Cr-50.11N-<10.0-12.0Ni 
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Fe-10.07C-51.5%-S1.5Mn-10.04P-50,030S- SAE 304 H 

118.0-20.OCr-58.0-ll.ONi 

1.4310 XlOCrNi18-8 Fe-50.05-0.15C-52.OSi-52.OMn-<O.O45P- AISI 301 

50.015S-116.0-19.0Cr-<0.8Mo-10.11N56.0- 
9.5Ni 

1.4312 GXlOCrNil8-8 Fe-10.12C-52.OSi-11.5Mn-<OO045P-20.03s- A 743 
517.0-19.5Cr-58.0-10.ONi 

1.4313 X3CrNiMo13-4 Fe-<0.05C-<O.7Si-<1.5Mn-10.04P- UNS J91540 

1.4330 X 2 CrNi 25 20 Fe-50.03C-<1.OSi-<l.5Mn-S0.045P-10.035S- 

118.0-22.0Cr-523.0-27.ONi 

1.4335 XlCrNi25-21 Fe-50.02C-10.25Si-52.OMn-50.025P- 

50.010S-124.0-26.OCr-50.20Mo-IO.1 lON- 

520.0-22.0Ni 

1.4340 GX40CrNi27-4 Fe-10.30-0.50C-~2.00Si-51.50Mn- A 743 

50.045P-<0.030S-<26.0-28.OCr-<3.5-5.5Ni 

1.4371 X2CrMnNiN17-7-5 Fe-50.30C-51.OSi-56.0-8.OMn-50.045P- AISI 202 
<0.015S-216.0-17.0Cr-50.15-0.20N- 
53.5-5.5Ni 

Fe-50.07C-21.OSi-12.OMn-20.045P- AISI 316 
50.015S-116.5-18.5Cr-<2.0-2.5Mo- 

50.11ON-510.0-13.0Ni 

1.4404 X2CrNiMo17-12-2; Fe-50.03C-51.OSi-52.OMn-20.045P- AISI 316 I 
X2CrNiMo17-13-2 50.015S-516.5-18.5Cr-12.0-2.5Mo-510,O- 

13.0NilO.llON 

1.4405 X 5 CrNiMo 16  5; Fe-50.07C-51.OSi-1l.OMn-50.035P- 
GX4CrNiMol6-5-1 ~0.025S-_<15.0-16.5Cr-50.5-2.0Mo-54.5~ 

6.ONi 
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1.4406 X2CrNiMoN17-12-2 Fe-50.03C-21.OSi-<2.OMn-~O.O45P- AISI 316 LN 
10.015S-116.5-18.5Cr-12.0-2.5Mo- 

10.12-0.22N-510.0-12.ONi 

1.4427 X12CrNiMoS18-11 Fe-50.12C-51.0Si-12.0Mn-10.06P- 
10.15-0.35s-116.5-18.5Cr-52-2.5Mo- 
<10.5-13.5Ni 

1.4429 X2CrNiMoN17-13-3 Fe-10.03C-<1.OSi-12.OMn-<O.O45P- AISI 316 LN 
10.015S-516.5-18.5Cr-52.5-3.OMo- 

511.0-14.ONi-10.12-0.22N 

1.4435 X2CrNiMo18-14-3 Fe-10.03Cdl.OSi-22.OMn-50.045P- AISI 316 L 
50.015S-117.0-19.OCr-12.5-3.OMo-<0.110N- 
212.5-15.ONi 

1.4436 X5CrNiMo17-13-3 Fe-<O.05C-<l.OSi-$2.OMn-10.045P- AISI 316 
~0.015Sd16.5-18.5Cr-12.5-3.0Mo-50.110N- 
510.5-13.ONi 

1.4438 X2CrNiMo18-15-4 Fe-<0.03C-11.0Si-<2.OMn-50.045P- AISI 317 L 
20.015S-117.5-19.5Cr-13.0-4.OMo-10.110N- 
513.0-16.ONi 

1.4442 X2CrNiMoN18-15-4 Fe-10.03C-1.0Si-2.0Mn-20.025P-50.010S- AISI 317 LN 
17.0-1833-3.7-4.2Mo-0.1-0.2N-14.0-16,ONi 

1.4417 XSCrNiMol8-13 Fe-20.06C-1.5Si-2.0Mn-<0.025P-50.020S- 
17.0-19.OCr-4.0-5.OMo-12.5-15.5Ni 

1.4460 X3CrNiMoN27-5-2 Fe-50.05C-51.OSi-52.OMn-10.035P- AISI 329 
50.015S-~25.0-28.OCr-51.3-2.OMo- 
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.4511 X3CrNb17 Fe-<0.05C-<l.OSi-<l.OMn-10.040P- 
<O.O15S-116.0-18.OCr 

,4512 X2CrTi12 Fe-<0.03C-<l.OSi-51 .OMn-I0.04OP- AISI 409 
<0.015S-<10.5-12.5Cr 

,4515 GX2CrNiMoCuN26-6-3 Fe-<0.03C-5l.OSi-~2.OMn-<O.O3OP- 
<0.020S-<0.12-0.25N-<24.5-26.5Cr- 
<2.5-3.5Mo-<5.5-7.ONi-<O.8-1.3Cu 

,4517 GX2CrNiMoCuN25-6-3-3 Fe-max. 0.03C-1.OSi-1.5Mn-0.035P- UNS J93372 
0.025s-24.5-26.5Cr-2.75-3.5OCu-2.50- 

3.50Mo-0.12-0.22N-5.0-7.ONi 

,4521 X2CrMoTi18-2 Fe-<0.025C-~1.OSi-<0.040P-~O.O15S- AISI 444 
51.OMn-<17.0-20.OCr-<l.8-2.5Mo-<O.O3ON 

,4522 X2CrMoNb18-2 Fe-10.025C-<1.OSi-<1.OMn-<0.040P- AISI 443 
<0.015S-<17.0-19.OCr-<1.8-2.3Mo-<0.25Ni 

,4529 XINiCrMoCuN25-20-7 Fe-<0.02C-10.5OSi-11.00Mn-<O.030P- A 249; ASTM NO8926 
~0.010S-519.0-21.OCr-<6.0-7.OMo- 
<0.5-1.5Cu-~0.15-0.25N-124.0-26-ONi 

,4539 XlNiCrMoCu25-20-5 Fe-~O.02C-<0.70Si-<2.OMn-<0.030P- AISI 904 L 
~0.010S-<19.0-21.OCr-<4.0-5.OMo- 

524.0-26.0Ni-<1.2-2.OCu-<O.l50N 

Fe-10.06C-1.OSi-1.OMn-15.0-17.OCr- UNS J92130 
2.5-4.OCu-0.050N-0.15-0.40Nb-3.5-5.ONi 

,4541 X6CrNiTil8-10 Fe-10.08C-<l.OSi-<2.OMn-<O.O45P- AISI 321 
<0.015S-<17.0-19.OCr-<9.0-12.ONi 

,4542 X5CrNiCuNbl6-4 Fe-20.07C-<0.70Si-51.5Mn-10.040P- AISI 630; 17-4 PH 
<0.015S-<15.0-17.OCr-53.0-5.ONi- 
53.0-5.OCu-10.60Mo 

,4544 X 10 CrNiMnTi 18 10 Fe-10.08C-~l.OSi-<2.0Mn-<O.O35P- SAE 321 
50.025S-517.0-19.OCr-S9.0-11.5Ni UNS 192630 

,4546 X5CrNiNbl8-10 Fe-<0.08C-51.OSi-<2.OMn-<O.O45P- SAE 347 
~0.030S-<17.0-19.OCr-~9.0-11.5Ni 
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Fe-<0.07C-0.50-1.2Si-1.5-2.OMn-10.035P- UNS J93001 

<0.025S-22.0-23.OCr-<0.3Cu-<O.75Mo- 
9.5-10.5Ni 

1.4948 X6CrNi18-11 Fe-50.04-0.08C-50.75Si-52.OMn-10.035P- AISI 304 H 
<0.015S-~17.0-19.0Cr-<10.0-12.0Ni 

1.4961 XSCrNiNbl6-13 Fe-<0.04-0.1C-<0.3-0.6Si-51.5Mn-50.035P- 

50.015S-515.0-17.OCr-112.0-14.ONi 

1.5415 15 Mo 3 Fe-50.12-0.2C-S0.35Si-<0.4-0.9Mn- A 204 (A) 
10.030P-<0.025S-50.30Cr-<0.30Cu- 
50.25-0.35Mo-10.30Ni 

1.5511 35B2 Fe-50.32-0.39C-50.4Si-10.5-0.8Mn- 

50.035P-~0.035S-<0.02A1-50.0008-0.005B 

1.5662 X8Ni9 Fe-50.10C-0.35Si-0.30-0.80Mn-50.020P- UNS K71340 

<0.010S-<0.10Mo-8.5-10.ONi-0.05V 

Fe-max. 0.32-0.40C-0.15-0.35Si- SAE 3435 
0.40-0.80Mn-0.035P-0.035s-0.55-0.95Cr- 

2.25-2.75Ni 

1.6511 36CrNiMo4 Fe-50.32-0.40C-50.4Si-<0.5-0.8Mn- SAE 9840 
50.035P-S0.035S-<0.9-1.2Cr-~0.15-0.3Mo- 
50.9-1.2Ni 

1.6545 30NiCrMo2-2 Fe-50.27-0.34C-50.15-0.4Si-<0.7-1.0Mn- SAE 8630 
50.035P-<0.035S-<0.4-0.6Cr-50.1550.3Mo- 
50.4-0.7Ni 

Fe-O.35-0.45C-<0.15-0.35Si-S0.50-0.70Mn- SAE 4340 

50.035P-10.035S-<0.90-1.4Cr-10.20-0.30Mo- 
51.4-1.7Ni 
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1.6582 34CrNiMo6 Fe-50.3-0.38C-20.4Si-50.5-0.8Mn-50.035P- 
50.035S-51.3-1.7Cr-<0.15-0.3M0-51.3-1.7Ni 

1.6900 X 12  CrNi 18 9 Fe-<0.12C-51.00Si-52.00Mn-<O0045P- UNS 192801 
50.030S-517.00-19.00Cr-<0.5Mo- 

58.00-10.00Ni 

1.6906 X 5 CrNi 18 10 Fe-50.07C-51 .OSi-<2.0Mn-<O.045P-<0.030S- 

<17.0-19.0Cr-<0.50Mo-<9.0-11.5Ni 

1.6957 26NiCrMoV14-5 Fe-50.22-0.32C-50.3Si-50.15-0.40Mn- A 470 (9) 
50.015P-50.018S-51.2-1.8Cr-50.25-0.45Mo- 
53.4-4.0Ni-50.05-0.15V 

Fe-50.3-0.37C-50.4Si-50.6-0.9Mn-50.035P- UNS G51320 
50.035S-50.9-1.2Cr 

Fe-50.38-0.45C-50.4Si-50.6-0.9Mn- SAE 5140; 
<0.035P-<O.O35S-<0.9-1.2Cr UNS H51400 

1.7218 25CrMo4 Fe-S0.22-0.29C-<0.40Si-50.60-O.OOMn- SAE 4130 
50.035P-50.035s-50.90-1.20Cr- 

50.15-0.30M0 

1.7219 26CrMo4 Fe-50.22-0.29C-50.35Si-<0S50,8Mn- A 372 
50.03P-50.025s-20.9-1.2'3-<0.15-0.30Mo 

Fe-50.3-0.37C-10.45-10.6-0.9Mn- SAE 4130 

~0.035P-50.035S-50.9-1.2Cr-50.15-0.30Mo 
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2.4600 NiMo29Cr Ni-50.01C-50.1Si-53.0Mn-50.025P-50.015S- 

l.4602 NiCr21Mol4W Ni-50.01C-50.08Si-<0.5Mn-<0.025P- UNS NO6022 
<0.010S-<2.5Co-~20.0-22.5Cr-52.0-6.OFe- 

512.5-14.5M0-50.35V-12.5-3.5W 

l.4603 NiCr30FeMo Ni-50.03C-50.08Si-52.OMn-50.04P- UNS NO6002 
<0.02S-55.0Co-528.0-31.5Cr-<1.0-2.4Cu- 

13.0-17.OFe-~4.0-6.0Mo-50.3-1.5Nb- 
51.5-4.OW 

!.4605 NiCr23Mol6Al Ni-<_O.OlC-<-O.lOSi-<O.5Mn-50.025P- UNS NO6059 
50.015s-50.1-0.4A1-50.3Co-522.0-24.OCr- 

50.5Cu-51.5Fe-515.0-16.5Mo 

t.4606 NiCr2lMol6W Ni-50.01C-50.08Si-50.75Mn-50.025P- UNS NO6686 
50.015S-50.5A1-51.OCo-<l9.0-23.OCr- 
12.OFe-~15.0-17.OMo-50.02-0.25Ti-50.2V- 

53.0-4.OW 

!.4607 SG-NiCr23Mol6 Ni-~O.Ol5C-50.08Si-<0.50Mn-50.02P- UNS NO6059 
50.015S-<0.1-0.4A1-50.3Co-<22.0-24.OCr- 

<1.5Fe-515.0-l6.5Mo 

!.4610 NiMol6Crl6Ti Ni-50.01C-50.08Si-51.OMn-~0.025P- UNS NO6455 
<0.015S-52.OCo-514.0-18.OCr-~O.5Cu- 

<3.OFe-514.0-18.OMo-<0.7Ti 

!.4615 SG-NiMo27 Fe-50.02C-5O.lOSi-<l.OMn-50.015S- UNS N10665 
<l.OCr-52.OFe-26.0-30.OMo-64.ONi 

!.4617 NiMo28 Ni-50.01C-<0.08Si-51.OMn-50.025P- UNS N10665 
<0.015S-51.OCo-<1.OCr-<O.5Cu-52.OFe- 
526.0-30.OMo 

!.4618 NiCr22Mo6Cu Ni-<0.05C-51.0Si-51.0-2.0Mn-50.025P- UNS NO6007 
50.015S-<2.5Co-521.0-23.5Cr-51.5-2.5Cu- 

518.0-21.OFe-55.5-7.5Mo-51.75-2.5Nb- 

51.ow 

!.4619 NiCr22Mo7Cu Ni-50.015C-51.OSi-~l.OMn-50.025P- UNS NO6985 
10.015S-<5.0Co-<21.0-23.5Cr-<1.5-2.5Cu- 

518.0-21.OFe-~6.0-8.OMo-50.5Nb-51.5W 

!.4631 NiCdOTiAl Ni-<O.04-0.10C-51.0Si-51.OMn-50.03P- UNS NO7080 
50.015S-<1.0-1.8Al-50.008B-5220C~- 
<18.0-21.OCr-<0.2Cu-<1.5Fe-<1.8-2.7Ti 

!.4641 NiCr21Mo6Cu Fe-50.025C-50.50Si-5l.OMn-10.025P- UNS NO8042 
<0.015S-<0.2A1-51.OCo-20.0-23.OCr- 

1.5-3.OCu-5.5-7,OMo-39.0-46.ONi-0.6-1.OTi 
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Steel Materials Compositions, Percent in Weight Note 

000Chl6N13M2 Fe-<0.07C-<1.OS~-<2.OMn-16.5-18.5Cr-2-2.5Mo- CIS, formerly USSR, identical 
10-13N1-<0.045P-S0.015S~<O.11N with AISI 316 

000Chl6N13M3 Fe-<0.07C-<1.OSi-<2.OMn-16.5-18.5Cr-2-2.5Mo- CIS, formerly USSR, identical 
10-13Ni-<0.045P-<0.015S-<O.11N with AISI 316 

Fe-S0.07C-<1.OSi-<2.OMn-l6.5-18.5Cr-2-2.5Mo- CIS, formerly USSR, identical 
10-13Ni-<0.045P-<0.015S-<O.11N with AISI 316 

OOOChl8NlO Fe-S0.03C-<0.8Si-<2.OMn-17-19Cr-<0.3Mo-9-llNi CIS, formerly USSR/Bulg. 

000Ch18Nll Fe-<0.03C-<1.OSi-<2.OMn-18-20Cr-10-12Ni- Bulg., comparable with 1.4306 
<0.045P-<O.015S-<O.llN 

000Ch20N20 Fe-S0.03C-518.57Cr-519.40Ni-50.71Mn-a.26 CIS, formerly USSR 

000Ch21NlOM2 Fe-<0.02C-<19.8Cr-<10.5Ni-S2.1Mo CIS, formerly USSR 

000Ch21N21M4B Fe-S0.03C-<20-22Cr-20-21Ni-3.4-3.7Mo-<O.6Mn- CIS, formerly USSR 
SO.6Si-<0.03P-<0.02S-0.45-0.8Nb 

000Ch21N6M2 Fe-<0.036C-<21.1Cr-6.5Ni-2.4Mo CIS, formerly USSR 

005Ch25B Fe-0.005C-0.007N-25Cr CIS. formerlv USSR 
- 

1°0ch18G8N2T Fe-<0.08C-<0.8Si-7-9Mn-l7-19Cr-<0.3Mo-1.8-2.8Ni- CIS, formerly USSR 
<O.~W-<O.~CU-<O.~T~-~.~-O.~A~ 

1 0 0 ~ h 1 8 ~ 1 0  Fe-<0.015C-<0.7Si-<1.7Mn-<l7.3Cr-<lO.4Ni CIS. formerlv USSR 

( 0 2 ~ h 1 2 ~ 1 0 ~ 5  Fe-0.02C-12Cr-lONi-5Si, Nb-stabilized CIS, formerly USSR 

02Ch12NlOSSB Fe-O.02C-12Cr-lONi-5Si, Nb-stabilized CIS, formerly USSR 

02Ch12NlOSST Fe-0.02C-12Cr-10Ni-5Si. Nb-stabilized CIS. formerlv USSR 

02Ch17NS6 Fe-0.02C-4-6.5Si-0.43-0.52Mn-16.3-18Cr-105-182Ni- CIS, formerly USSR 
0.005-0.008s-0.012-0.014P- 

02Ch8N22S6 Fe-<0.02C-<5.4-6.7Si-0.6Mn-<0.030P-<0.020S- CIS, formerly USSR 
7.5-10Cr-0.3Mo-21-23Ni-<0.2Ti-<0.20W 

02Ch8N22S6B Fe-0.02C-8Cr-122Ni-6Si, Nb-stabilized CIS, formerly USSR 

02Ch8N22T Fe-0.02C-8Cr-122Ni-6Si. Ti-stabilized CIS. formerly USSR 

1 0 3 ~ h l 6 ~ 1 5 ~ 3  Fe-<0.03C-15.0-17.OCr-14.0-16.ONi-2.5-3.OMo-Ti CIS, formerly USSR 

03Ch18Nll Fe-0.03C-<O.80Si-<0.70-2.OMn-<0.035P-O.020S- CIS, formerly USSR, 
17.0-19.OCr-~0.10Mo-10.5-12.5Ni-<O.20W-0.30Cu- comparable with 
50.5OTi DIN-Mat.No. 1.4306 

03Ch18N14 Fe-0.03C-18Cr-14Ni CIS. formerlv USSR 

03Ch21N21M4GB Fe-<0.03C-<0.60Si-1.8-2.5Mn-SO.O3OP-<O.O2OS- CIS, formerly USSR 
20-22Cr-3.4-3.7Mo-20-22Ni-<0.2W-<0.3Cu-<0.2Ti, 

Nb 15 x C-0.80 

03Ch23N6 Fe-SO.03C-<0.40Si-1.0-2.OMn-<O.035P-S0.020S- CIS, formerly USSR 
22-24Cr45.3-6.3Ni 

03Ch25 Fe-about 0.03C-250-O.6Ni CIS, formerly USSR 

03ChN28MDT Fe-<0.03C-<0.80Si-<0.80Mn-10.035P-<O.O2OS- CIS, formerly USSR 
22.0-25.OCr-2.5-3.OMo-26.0-29.ONi-0.50-0.9OTi- 
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04Ch18N10 Fe-~0.04C-~0.8Si-~2.0Mn-17-19Cr-50.030P- CIS, formerly USSR 
S0.02S-<0.3Mo-9-11Ni-<0.2W-<O.3Cu-<O.2Ti 

1°4Ch18N10T Fe-<0.04C-<0.8Si-~2.OMn-17-19Cr-_<0.3Mo-9-11Ni- CIS, formerly USSR 
<0.2W-<0.3Cu-SO.2Ti I 

105Chl6~15~3 Fe-0.05C-16Cr-15Ni-3Mo CIS, formerly USSR 1 

1°6chh1G15NAB Fe-0.05C-18.36Cr-16.5Mn-1.6Ni-0.31Nb-B.12 CIS, formerly USSR 
0.01Ce-0.017P-0.014S I 

- 

06Ch23N28M3D3T Fe-<0.06C-<0.8Si-<2.OMn-22-25Cr-<2.4-3Mo- CIS, formerly USSR/Bulg. 
26-29Ni-0.5-0.9Ti-2.5-3.5Cu - 

O6Ch28MDT Fe-<O.O6C-<0.8Si-~O.80Mn-22.0-25.OCr-2.5-3.OMo- CIS, formerly USSR 
26.0-29.0Ni-0.50-0.9OTi-2.526.0-29.0Ni-0.50-0.9OTi-2.5-3.5Cu335Cu 

1°6ChN28MDT Fe-<O.O6C-<0.8Si-<O.8Mn-<O.O35P-<O.O2S-22-25Cr- CIS, formerly USSR 
2.5-3.OMo-26-29Ni-0.5-0.9Ti-2.5-3.5Cu I 

(06Ch~40~ Fe-0.055C-17.01Cr-39.04Ni-1.99Mn-O.50Nb-0.60Si- CIS, formerly USSR I 
0.013s-0.022P 

07Ch13AG20 Fe-<0.07C-<0.60Si-<19-22Mn-<OoO35P-<0.025- CIS, formerly USSR 
<0.0030B-~0.1Ca-<0.1Ce -12.-14.8Cr- 
<0.30Cu<0.1Mg-<0.30MoS0.08-0.18N-<l.ONi- 
<0.2OW<0.2OTi 

07Ch16N4B Fe-0.05-0.10Cd0.60Si-<0.2-0.5Mn-<O.025P-O.O2OS- CIS, formerly USSR 
15.16.5Cr-<0.30Cu-<0.30Mo-0.2-0.4Nb-3.5-4.5Ni- 

<0.20W 

07Ch17G15NAB Fe-0.05C-18.4Cr-16.5Mn-1.6Ni-0.01Ce-0.005B- CIS, formerly USSR 
0.32N 

07Ch17G17DAMB Fe-0.06C-17.6Cr-15.2Mn-0.43Mo-0.3Nl~-O.O05B- CIS, formerly USSR 
0.38N 

08Ch17N15M3B Fe-<0.08C-16.0-18.OCr-14.0-16.ONi-3.0-4.OMo-Ti CIS, formerly USSR 

08Ch17N15M3T Fe-_<O.08C-<0.80Si-<2.OMn-<O.3SP-<0.02OS- CIS, formerly USSR 
16.0-18.OCr-3.00-4.0OMo-14.0-16.ONi<0.20W-O.3OCu- 
0.30-0.60Ti 

08Ch17N5M3 Fe-0.06C-0.10C-<0.80Si-<O.80Mn-<0.035P-<O.O2OS- CIS, formerly USSR 
16.0-17.5Cr-3.0-3.5Mo-4.5-5.5Ni-<O020W-50.3OCu- 
50.20Ti 

Fe-<0.08C-<0.80Si-<0.80Mn-<O.O35P-<O.O25S- CIS, formerly USSR 
16.0-18.OCr-<0.6Ni-<O.30Cu I 

08Ch18G8N2M2T Fe-0.08C-18.2Cr-3.42Ni-8.9Mn-2.32Mo-0.22Ti CIS, formerly USSR 

08Ch18G8N2T Fe-<0.08C-<0.80Si-7.0-9.OMn-<O,035P-17.0-19.OCr- CIS, formerly USSR 
<0.30Mo-1.80-2.80Ni-<O.30Cu-SO.O35P-<O.O25S- 
50.20-0.50Ti-S0.20W 

08Ch18N10 Fe-<0.08C-<0.8Si-<2.OMn-SO.035P-50.02OS-17-19Cr- CIS, formerly USSR 
0.3Mo-9.0-ll.ONi-<0.2W-<O.3Cu 

08Ch18NlOT Fe-<0.08C-S0.8Si-12.OMn-10.035P-<O.O2OS-17-19Cr- CIS, formerly USSR 
0.5Mo-9.0-ll.ONi-0.5Ti-10.2W-~0.3Cu 
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08Ch21N6M2T Fe-<0.08C-<0.8Si-<0.8Mn-<O.O35P-<0.025S-20-22Cr- CIS, formerly USSR 
1.8-2.5Mo-5.5-6.5Ni-0.2-0.4Ti-10.2W-<O.3Cu 

08Ch22N6MZT Fe-<0.08C-<0.80Sid0.80Mn-20.0-22.OCr- CIS, formerly USSR 
1.80-2.50Mo-5.50-6.50Ni-~50.20W-10.30Cu40.035P- 
<O.O25S-0.20-0.4OTi 

08Ch22N6T Fe-<0.08C-<0.8Si-SO.8Mn-IO.035P-<O.O25S- CIS, formerly USSR 
21-23Cr-<O.3Mo-5.3-6.3Ni-<0.2W-<0.3Cu, 5x% C 
max. O.65Ti 

I O ~ C ~ P  Fe-0.25Cr-0.25Ni-O.25Mo CIS, formerly USSR 

09Chl6N15M3B Fe-<O.09C-<0.80Si-<0.80Mn-<0.035P-<0.020S- CIS, formerly USSR 
15.0-17.OCr-~0.30Cu-2.5-3.OMo-0.6-0.9Nb-14.0- 
16.ONi-10.20Ti-<0.20W 

09G2S Fe-<0.12C-0.5-0.8Si-1.3-1.7Mn-<O.O35P-IO.O35S- Bulg. 
<0.3Cr-<0.3Ni-<0.3Cu 

OChl7N16M3T Fe-<0.080C-<0.8Si-<2.00Mn-16.0-18.OCr- CIS, formerty USSR 
3.00-4.00Mo-14.0-16.ONi-< 0.035P-<0.025S- 

0.30-0.60Ti 

OCh18G8N3M2T Fe-about 18 Cr-8Mn-3Ni-2Mo, Ti CIS, formerlv USSR 

OChl8NlOT Fe-<0.08C-<1.OSi-<2.OMn-<O.045P-<0.015S- CIS, formerly USSR/Bulg. 
17-19Cr-9-12Ni, Ti 5xC-0.70 

OCh18N12B Fe-50.08C-S1 .OSi-52.OMn-50.045P-<O.O15S- CIS, formerly USSR/Bulg., 
17-19Cr-<9.0-12Ni, Nb 10xC-1.00 comparable with DIN-Mat. 

No. 1.4550 

OCh20N14S2 Fe- about 20Cr-14Ni-2Si CIS, formerlv USSR 

OCh21N5T Fe-<0.08Cr-21Cr-5Ni, Ti CIS, formerly USSR s. text 
H N 0 3  

OCh23N18 Fe-<0.20C-<1.00Si-1.50Mn-22.0-25.OCr-<0.30Mo- CIS, formerly USSR 
17.0-20.ONi-~0.035P-5O.O25S 

OCh23N28M3D3T Fe-<0.06C-<0.8Si-<2Mn-22-25Cr-2.4-3Mo-26-29N- CIS, formerly USSR/Bulg. 
0.5-0.9Ti-2.5-3.5Cu 

OCh25T Fe-<0.01C-25Cr, Ti-stabilized CIS, formerly USSR 

OH17N12M2T Fe-<O.05C-<1.OSi-<2.OMn-l6-18Cr-2-3Mo-11-14Ni- Poland 
<O.O45P-<O.O3OS, Ti 5xC-0.60 

10Ch13 (1Ch13) Fe-0.08-0.15C-<1.OSi-11.5Mn-<O.04OP-~O.O15S- CIS, formerly USSR/Bulg. 
11.5-13.5Cr-50.75Ni 

- - - - - - - - - 

10Ch14AG15 Fe-<0.10C-<0.80Si-14.5-16.5Mn-<0.045P-<O.O3OS- CIS, formerly USSR 
13.0-15.OCr-<0.60Ni-<0.60Cu-<O.20Ti-0.15-0.25N 

10Ch14G14N4T Fe-<0.10C-<0.80Si-13.0-15.OMn-13.0-15.OCr- CIS, formerly USSR 
<0.30Mo-2.80-4.50Ni-<0.20W-<O.30Cu-IO.O35P- 
<0.020S-5x% C max. 0.60Ti 

10Ch17 Fe-O.1OC-17Cr CIS, formerly USSR 

10Ch17N13M2T Fe-<0.10C-<0.80Si-<2.OMn-IO.O3SP-~O.O2OS- USA, comparable with 
16.0-18.OCr-<0.30Cu-2.0-3.OMo-12.0-14.ONi- DIN-Mat. No. 1.4571 
60.20W, Ti>-5x% C 
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Fe-<0.15C-<0.5OSi-<0.50Mn-4.50-6.00Cr- CIS, formerly USSR 
0.40-0.6OMo-<O.6ONi-<0.03Ti-<O.030P-<0.025S- 

<0.20Cu-<0.05v-<0.30W 

16GS Fe-<O. 12-0.18C-<0.40-0.70Si-0.90-1.20Mn- CIS, formerly USSR/Bulg., 
I 50.30Cr- ~0.30Nid0.3OCu-~O.O35P-<O.O4OS- comparable with DIN-Mat. 

~0.05Al-<0.08As-<0.012N~<O.O3Ti No. 1.0481, A 414, A 515, 
I A 516 
1818-CrNi-steel Fe-~0.12C-l.OSi-~2.OMn-<0.045P-<1).030S- - 

517.0-19.OCr<-8.0-10.ONi 

1815-LCSi Fe-0.006C-18.3Cr-15.1Ni-1.5Mn-4.1Si-0.005S- UNS S30600, 
0.010P-0.010N comparable with 

DIN-Mat. No. 1.4361 

18-18-2 Fe-<0.08C-1.5-2.5Si-<2.OMn-~O.O3OP-<O.O3OS- USA 
17.0-19.OCr-17.5-18.5Ni 

18G2A Fe-<O.20C-<0.50Si-<0.9-1.7Mn-<0.025P-SO.020S- Poland 
<0.0200A1-<0.30Cr-S0.50Ni-10.30Cu.-50.08Mo- 

<0.020N-<0.050Nb-<0.03Ti-<O.1V 

20Ch13 (2Ch13) Fe-O.16-0.25C-S0.8Si-<0.8Mn-12-14Cr-<O.6Ni- CIS, formerly USSR/Bulg., 
<0.030P-<0.025S-<0.30Cu-<0.20Ti comparable with DIN-Mat. 

No. 1.4021, AlSI 420,420 S 2s 

20Ch23N18 Fe-<0.2C-<l.OSi-<2.0Mn-22-25Cr-<0.3Mo-l7-2ONi- CIS, formerly USSR 

20Ch2G2SR Fe-0.16-0.26C-0.75-1.55Si-1.4-1.8Mn-<O.O4OP- CIS, formerly USSR 
10.040S-1.4-1.8Cr-<0.30Ni-<0.3OCu-0.02-0.08Ti- 
0.015-0.05OAl-0.001-0.0078 

Fe-<0.08-1.0Si-1.0Mn-<0.040P-<0.030S-16.0-18.0Cr- Sweden, comparable with 
51.ONi DIN-Mat. No. 1.4016; 

AISI 430,10Ch17T 

23Ch2G2T Fe-O.l9-0.26C-0.40-0.70Si-1.4-1.7Mn-<0.045P- CIS, formerly USSR 
~0.045S-1.35-1.70Cr-<0.30Ni-<0.30Cu-0.02-0.08Ti- 
0.015-0.05A1 

36NChTJu Fe-<0.05C-<O.3-0.7Si-<0.8-1.2Mn-<0.020P-S0.020S- CIS, formerly USSR 
11.5-13Cr-35-37Ni-0.9-1.2A1-2.7-3.2Ti 

40Ch13 Fe-O.36-0.45C-<0.80Si-<O.80Mn-<0.030P-<0.025S- CIS, formerly USSR, 
12.0-14.OCr-<0.30Cu-<0.60Ni-~O.2OTi comparable with DIN-Mat. 

No. 1.4031 

Fe-0.41-0.49C-0.17-0.37Si-1.4-1.8Mn-0.035P- CIS, formerly USSR, 
<0.035S-<0.30Cr-<O.30Cu-<0.15Mo-<O.30Ni- comparable with 
<0.03Ti-50.05V-<0.20W DIN-Mat. No. 1.0912 

Fe-0.46-0.54C-0. 17-0.37Si-0.50-0.80Mn-<OO035P- CIS, formerly USSR 
<0.035S-0.80-l.lOCr-<O.30Ni-10.30Cu-<0.15Mo- 
<0.03Ti-<O.05V-<0.2OW 

70G Fe-0.67-0.75C-0.17-0.37Si-0.90-1.20Mn-~0.035P- CIS, formerly USSR 
<0.035S-<0.25Cr-10.25Ni- 10.20Cu 



Key to materials compositions 41 1 I 
Steel Materials Compositions, Percent in Weight Note 

80s Fe-O.74-0.82C-0.60-1.10S1-0.50-0.90Mn-_<0.040P- CIS, formerly USSR 
S0.045S-S0.30Cr-<O 30Ni-SO 30Cu-0.015-0.040Ti 

AISI 1008 Fe-O.1OC-O.30-0.50Mn-<0.030P-l0.050S USA, comparable with 
DIN-Mat. No. 1.0204 

AISI 1018 Fe-0.15-0.20C-0.60-0.90Mn-<O.O30P-<0.050S USA 

Fe-0.20C-0.25Si-0.58Mn-0.16Cr-0.04Mo-0.012- USA 
0.014P-0.02s 

~ASTM A-159 Fe-3.1-3.4C-1.9-2.3Si-O.6-0.9Mn-0.15S-0.15P USA 

ASTM A-516 Gr. 70 Fe-0.27C-0.13-0.45Si-0.79-1.30Mn-S0.035P-~0.040S USA, comparable with 
DIN-Mat. No. 1.0050 and No. 
1.0481 

ASTM XM-27 Fe-_<O.O1C-<0.40Si-_<0.40Mn-<O.O2OP-<O.O2OS- USA, comparable with 
25.0-27.5Cr-50.20Cu-<O.75-1.50Mo-<0.015N- AISI XM-27 
<0.050-0.2Nb-0.50Ni, Ni+CuS0.50 

Fe-0.20C-0.35Si-0.50Mn-0.050P-0.050S-0.3OCr Yugoslavia, comparable with 
DIN-Mat. No. 1.0425, B.S. 1501 
Gr. 161-400, 164-350, 164-400; 
16 K 

C 90 Fe-0.85-0.94C-<-0.35Si-<0.35Mn-~O.O3P-_<O.O3S Italy 

Carpenter 20 Cb-3 Fe-S0.06C-S1.00Si-~2.00Mn-19.0-21.OCr2.0-3.OMo- USA 
32.5-35Ni-3.0-4.OCu-<O.O35PPS0.O35S 

lCh12M Fe-1.45-1.65C-0.15-0.35Si-0.15-0.4Mn-ll-12.5Cr- CIS, formerly USSR 
0.4-0.6Mo-<0.35Ni-15-0.3V-<0.2W<0.3Cu-<0.03Ti 

Ch14N40SB Fe-0.034C-4.OSi-0.05Mn-14.4Cr-38.9Ni-0.63Nb CIS, formerly USSR 

ChlST Fe-<0.1C-<0.8Si-<0.8Mn-14-16Cr-<O.3Mo-<O.6Ni, CIS, formerly USSR/Bulg. 
5x%Cfli<O.8 

Fe-~0.08C-S1Si-<lMn-<0.040P-~0.015S-16.0-18.OCr Bulg., comparable with 
DIN-Mat. No. 1.4016, 
AISI 430,12Ch17T, X6Crl7 

Fe-<0.12C-<1.5Si-<2.OMn-16-19Cr-3-4Mo-ll-l3Ni- CIS, formerly USSR/Bulg. 
0.3-0.6Ti 

Ch17N18M2T Fe-0.09C-O.6Si-l.4Mn-l6.9Cr-l.9Mo-12.3Ni, CIS, formerly USSR/Bulg. 
Ti stab. (p.a.) 

Ch17N2 Fe-17Cr-2Ni CIS, formerly USSR 

Fe-<0.05C-<1Si-S1Mn-<O.O4OP-I~O-O. 15s- Bulg., comparable with DIN- 
16.0-18.OCr, Ti4x(C+N)+0.15-0.80 Mat. No. 1.4510,08Ch17T, 

X3CrTi 17 

Chl8N9T Fe-10.08C-51 Si-<2Mn-<0.045P-SO.O15S- CIS, formerly USSR/Bdg., 
Chl8NlOT 17.0-19.OCr-9.0-12.0Ni, Ti 5xC-0.70 comparable with DIN-Mat. 

No. 1.4541, X6CrNiTil8-10 
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lch18N12M2T Fe-10.1SC-15 1.5Si-12Mn-l7-19Cr-2-2.5Mo-ll-l3Ni, CIS, formerly USSR/Bulg. 
4x%C<Ti10.8 

ICh18N12T Fe-0.08C-1.OSi-~2.0Mn-SO.O45P-0.015S-17.0-19.OCr- CIS, formerly USSR/Bulg. 
9.0-12.ONi-Ti= 5x%C>0.70 

- - 

Ch18N14 Fe-0.035C-18.8Cr-14.6Ni-0.35Mn-0.75Si-0.005P- 

0.03s-0.004N 

Ch18N40T Fe-<0.08C-<1.OSi-<2.OMn-<0.045P-<0.015S- Comparable with 
17-19Cr-9-12Ni-<0.7Ti DIN-Mat. No. 1.4541, AISI 32' 

Ch20N20 Fe-0.004-0.015C-19.4-21.8Cr-19.3-20.8Ni- CIS, formerly USSR/Bulg 

0.05-5.4OSi-0.002-0.1P 

Ch22N5 Fe-0.07C-21.54Cr-5.73Ni CIS, formerly USSR 

Ch23N18 Fe-10.20C-11.00Si-~1.50Mn-22.0-25.OCr-~O.30Mo- CIS, formerly USSR/Bulg. 
17.0-20.ONi-<0.03SP-10.025S 

Ch23N27M2T Fe-27Ni-23Cr-2Mo-Ti CIS, formerly USSR/Bulg. 

Ch23N28M3D3T Fe-28Ni-23Cr-3Mo-3Cu-Ti CIS, formerly USSR 

Ch25T Fe-<0.1SC-<1.00Si-<0.80Mn-24.0-27.0Cr-<_O.30Mo- CIS, formerly USSR/Bulg. 
<0.60Ni-<0.035P-1025S-5x%CfliSO.9 

Ch28N18 Fe-0.16C-1.7Mn-l.lSi-22.6Cr-18Ni-0.4Ti (p.a.) CIS, formerly USSRIBulg. 

ChN28MDT Fe-0.03-0.046C-22.2-23.5Cr-26.55-27.88Ni- CIS, formerly USS 
2.55-3.06Mo-2.68-3.38Cu-0.54-0.76Ti-0.15-0.30Mn- 
0.39-0.69Si-0.021-0.43P-0.008-0.017s 

ChN40B Fe-0.032C-18.2Cr-40.4Ni-0.08Si-0.05Mn-0.49Nb CIS, formerly USSR 

ChN40S Fe-O.031C-20.0Cr-38.9Ni-4.2Si-O.OSMn-0.13Nb CIS. formerlv USSR 

I C ~ N ~ O S B  Fe-0.04C-18.8Cr-39.4Ni-4.3Si-O.06Mn-0.63Nb CIS, formerly USSR 

Ni-0.03C-14.5-16.5Cr-15-17M0-3.0-4.5W-l.5Fe- CIS, formerly USSR 
1.OMn-<O.12Si-0.02S-0.025P 

Fe-0.01-0.02C-0.09N-max.0.05Zr-O.1Ti-0.015Ce- CIS, formerly USSR 
max.1.7Nb-max0.009B 

- - -  

ChN77TJuR Fe-10.07C-10.60Si-<O.40Mn-10.015P-<O.O07S- CIS, formerly USSR 
0.6-1.OAld0.01B-S0.02Ce-19.0-22.OCr-<1.OFe- 

10.001Pb-2.4-2.8Ti 

FC 20 Fe-3.92C-1.12Si-0.63Mn-0.072P-0.012S Tapan 

IS 700 Fe-0.04C-11.0Si-12.0Mn-10.040P-10.030S-19-23Cr- USA 
4.3-5.OMo-24-26Ni, Nb28xC10.40 

OZL-171.1 Fe-0.04C-O.32Si-1.5Mn-23.2Cr-0.2Mo-29.4Ni-O.O1P- CIS, formerly USSR 
0.01s-0.1Ti 

S35C Fe-0.32-0.38C-0.15-0.35%-0.60-0.90Mn-10.030P- Japan, comparable with 
<0.035S-~0.20Cr-10.3OCu-10.20Ni DIN-Mat. No. 1.0501 

SIS 2333 Fe-10.05C-1.OSi-2.OMn~10.045P-10.030S- Sweden, comparable with 
17.0-19.0Cr-8.0-11.0Ni DIN-Mat. No. 1.4303; 

AISI 304,03Ch18Nll 

SKH 2 Fe-0.73-0.83C-0.45Si-0.40Mn-10.030P-10.03OS- Japan, comparable with 

3.8-4.5Cr-10.25Cu-17.0-19.OW-1.0-1.2V DIN 1.3355 














































