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Table 2 — Chemical composition (cast analysis) of ferritic corrosion resisting steels

Steel designation % by mass
Mame Number c Si Mn P S M Cr Mo Mi Ti Others
Max. Max. M. ., L Fi
Standard grades
X2CrMi12 1.4003 0,030 1,00 1,50 0,040 = 0,030° 0,030 10,510 12,5 . 0,30 10 1,00
XECr1 7 14016 0,08 1,00 1.00 0,040 = 0,030" - 16,0 to 18,0 - - - -
Special grade

X2CrMoTiS18-2 1.4523 0030 | 1,00 | 050 | 0.040 0,15 to 0,35 - 17,5 to 19,0 2,00 to 2,50 - 0,30 to 0,80 {C + N} = 0,040

All precautions shall be taken to avoid the addition of such elements not quoted in the table from scrap and other materials used in production which would impair

machanical proparties and the suitability of the steel.
N Particular ranges of sulphur content can provide improvement of particular properties, For machinability a controlled sulphur content of 0,015 % to 0,030 % is recommended.

For weldability, a controlled sulphur content of 0,008 % to 0,015 % is recommended. For polishability, a controlled sulphur content of 0,015 % max. is recommended.
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Table 3 — Chemical composition (cast analysis) of martensitic and precipitation hardening corrosion resisting steels

Steel designation % by mass
Name Number C Si Mn P = Cr Cu Mo Mi Others
max. max. Mmetx. metx.
Standard grades (Martensitic steels)

X12Cr3 1.4006 0,08t0 0,15 | 1,00 1.50 | 0,040 0,030 11,510 13,5 - - =075 -
X20Cr3 1.4021 01610025 | 1,00 1,50 | 0,040 0,030° 12,0 to 14,0 - - - -
X17CINiI16-2 14057 | 012tc022 | 1,00 | 150 | 0,040 0,030° 15,0t0 17,0 2 . 1,50 to 2,50 .
X4CrNiMo16-5-1 1.4418 = (0,06 0,70 1,50 | 0,040 0,030° 15,0 to 17,0 - 0,80 to 1,50 40t06,0 M. = 0,020

Standard grades (Precipitation hardening steels)
XECMNICuNB16-4 1.4542 < 0,07 0,70 1,50 | 0,040 0,030° 15,0 to 17,0 3,0t0 5.0 = 0,60 3,050 Nb: 5xC to 0,45
XTCriNiANT-T 1.4568 < 0,09 0,70 1,00 | 0,040 0,015 16,0 to 18,0 - - 6,510 7,8 Al: 0,70 te 1,50

All precautions shall be taken to avoid the addition of such elements not quoted in the table from scrap and other materials used in production which would impair mechanical

properties and the suitability of the steel.

For better cold deformability, the upper limit may be increased to 8,3 %.

Particular ranges of sulphur content can provide improvement of particular properties. For machinability a controlled sulphur content of 0,015 % to 0,030 % is recommended. For
weldability, a controlled sulphur content of 0,008 % to 0,015 % is recommended. For polishability, a controlled sulphur content of 0,015 % max. is recommended.
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Table 4 — Chemical composition (cast analysis) of austenitic corrosion resisting steels

EEE www, babake, net 0 T 4% 5k

Steel designation % by mass
Name Mumber C 5i Mn P 5 M cr Cu Mo MNb Mi Others
max.
Standard grades
XECrMNiI18-9 14307 = 0,030 = 1,00 = 2,00 0,045 = Q,0ag? =010 17,510 18,4 - - - 8.0 tc 10,5 -
X2CmNi18-11 1.4306 = 0,030 = 1,00 = 2,00 0,045 < 0,030° = 0,10 18,0 to 20,0 - - - 10,0 to 12,0"' -
K20rMINTE-10 14311 < 0.030 = 1,00 = 2,00 0,045 < 0,030° 0,12 to 0,22 17,510 19,5 - - - BS5o11.5 -
¥ECrMi18-10 1.4301 = 0,07 < 1,00 < 2,00 0.045 = 0,030 = 0,10 17,510 18,5 - - - 8.0 o 10.5 -
ABCMIS18-9 14305 =010 = 1,00 = 2.00 0,045 0,15 ta 0,35 =010 17,01 18,0 = 1,00 - - 8.0t 10.0 -
XECNITITE-10 1.4541 = 0,08 < 1,00 = 2.00 0.045 < 0,030 - 17,010 19,0 - = - 9,0 to 12,0" Ti: 5xC o070
¥2CrMilo1T-12-2 1.4404 < 0,030 < 1,00 = 2,00 0,045 < 0,030 = 0,10 16,5 to 18,5 - 2.00 to 2,50 - 10,0 to 13,0" -
X2Z0rMNiMoMN17-11-2 1.4406 = 0,030 £ 1,00 = 2.00 0,045 < 0,030" 0,12 to 0,22 16,5 t0 18,5 - 2,00 to 2,50 - 10,0 to 12,5" -
*ECrNiMo17-12-2 1.4401 = 0,07 < 1,00 = 2.00 0,045 = 0,030° = (10 16,5 to 18,5 - 2,00 to 2,50 - 10,0 to 13,0 -
XECNiMoTI17-12-2 1.4571 = 0,08 = 1,00 < 2.00 0,045 < 0,030 - 16,5 10 18,5 - 2,00 to 2,50 - 10,5 to 13,5" Ti: 5= C o070
*Z2CrNiMo17-12-3 1.4432 = 0.030 = 1,00 = 2,00 0.045 < 0,030" =010 16,540 18,5 - 2.50 to 3,00 - 10.5t0 13,0 -
| X20rNiMoM17-13-3 1.4429 = 0,030 = 1,00 = 2,00 0,045 = 0.015 0,12 to 0,22 16,5 to 18,5 - 2,50 to 3,00 - 11,0 to 14,0 -
*ICrNiMo17-13-3 1.4436 = 0,05 = 1,00 = 2.00 0,045 = (0,030 = L,10 16,5 to 18,5 - 2.50 ta 3,00 - 10.5te 13,0 -
x20rNiMo15-14-3 1.4435 = 0,030 £ 1,00 = 2.00 0,045 £ 0,030° =0,10 17,0 to 19,0 2,50 to 3,00 12,510 15,0
X2CrNiIMoN17-13-5 1.4439 £ 0.030 < 1,00 £ 2,00 0.045 =0.015 0,12 to 0,22 16,5 to18.5 4010 50 12.5 to 14.5
XICNICU18-0-4 1.4567 = 0,04 = 1,00 < 2,00 0,045 < 00,0307 = (0,10 17,0 to 19,0 3,0 1o 4,0 - 8.5 to 105
FKAMICoCu25-20-5 14539 = 0,020 = 0,70 = 2,00 0,030 =0.010 =15 19,0 t0 21,0 1,20 to 2,00 4.0t 5,0 - 24.0 to 26,0 -
Special grades
HECMNINGTE-10 1.4550 = 0,08 = 1,00 = 2,00 0,045 = 0.015 - 17,060 19,0 - 10 % C to 1,00 8.0 to 1g.t:|"
FICrNiMoN25-22-2 1.4466 = 0,020 =070 = 2.00 0.025 =0.010 0,10 to 0,16 24,0 to 26,0 - 2,00 to 2,50 - 21,010 23,0
X2CrMifo18-15-4 1.4438 £ 0030 = 1,00 5200 0,045 < 0,030° =010 17,5 to 19.5 J0to40 13,0 to 16,0
| XK1Z2CrMnNIN17-7-5 14372 =015 = 1,00 55t075 0,045 =0.015 0,05 to 0,25 16,0 to 18.0 - - 351055
XICNICuMo17-11-3-2 1.4578 = 0,04 = 1,00 = 1.00 0,045 =0.015 50,10 16,510 17,5 301035 2,00 1o 2,50 = 10,0t 11,0
FIMICrMoCu31-27-4 1.4563 = 0,020 =070 s 2,00 0,030 = 0010 =010 26,0 to 28,0 0,70 1o 1,50 30to40 - 30,010 320
*ACrNiIMoCuN20-18-7 1.4547 = 0,020 =070 = 1,00 0,030 =0.010 0,18 to 0,25 19,5 to 20.5 050 1o 1,00 6.0 to 7.0 - 17,510 165
FINICrMoCuN25-20-7 1.4529 = 0,020 = 0,50 = 1,00 0.030 = 0,010 0,15 to 0,25 19,0 to 21,0 0,50 1o 1,50 6.0 to 7.0 - 24,0 to 26,0 -
X2CrMiMnMaM25-18-6-5 | 1.4565 = 0,030 = 1,00 50t 70 0,030 <0015 0,30 to 0,60 24 0o 26,0 - 4.0t 50 =015 16,0 ke 19.0

All precautions shall be taken o avoid the addition of such elements nol guoted in the table from scrap and other malerials used

properties and the suitability of the steel.

in production which would impair mechanical
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Particular ranges of sulphur content can provide improvement of particular properties. For machinability a controlled sulphur content of 0,015 % to 0,030 % is recommended. For weldability. a controlled
sulphur content of 0,008 % to 0,015 % is recommended. For polishability, a controlled sulphur content of 0,015 % max. is recommended.

Where for special reasons, e.g9. hot workability for the fabrication of seamless tubes where it Is necessary to minimize the delta ferrite content, or with the aim of low magnetic permeability, the maximum
Mi content may be increased by the following amounts:

0,50 % (by mass): 1.4571

1,00 % (by mass): 1.4306, 1.4406, 1.4420, 1.4438, 1.4541, 1.4550

1,50 % (by mass): 1.4404,
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Table 5§ — Chemical composition (cast analysis) of austenitic-ferritic corrosion resisting steels

EEE www, babake, net 0 T 4% 5k

Steel designation %% by mass
Mame Number c 5i Mn P s N Cr Cu Mo Ni
max. max. max. max.
Standard grades
HICANIMoN2T-5-2 1. 4460 0,05 1.00 =200 0,035 0,030" 0,05 fo 0,20 25010280 - 1,301 2,00 4510 6.5
X2CrNiMoN22-5-3° 1.4462" 0,030 1,00 = 2,00 0,035 0,015 0,10 to 0,22 21,010 23,0 - 250035 451065
Speacial grades
K2CTrMiINZ3-4 1.4362 0,030 1.00 =200 0,035 0,015 0,05 to 0,20 22010240 010 ta 060 0,10 to 0,60 3510585
X2CrMiMoN29-7-2% 1.4477 0,030 0.50 0,80 to 1,50 0,030 0,015 0,30 to 0,40 28,0 1o 30,0 s 0,80 1.50 to 2 60 58175
H2CrNIMoM25-7-4 1.4410 0,030 1.00 = 2,00 0,035 0,015 0,24 to 0,35 24,0 to 26,0 - 301045 6.0 to 8,0
X2CrNiMoSi18-5-3 1.4424 0,030 1,40 to 1,20 to 2,00 0,035 0,015 0,05 to 0,10 18,0 to 19,0 - 25010 3.0 451052
2,00
K2CrMnMiN21-5-1* 14162 0,040 1.00 4,010 60 0,040 0,015 0,20 to 0,25 21,010 22,0 0,10t 0,80 0,10 to 0,80 1,351t0 1,70

All precautions shall be taken to avoid the addition of such elements not quoted in the table from scrap and other matenals used in production which would impair mechanical properties and the

suitability of the steel,

weldability, a controlled sulphur content of 0,008 % to 0,015 % is recommended. For polishability, a controlled sulphur content of 0,015 % max. is recommended.

" By agreement, this grade can be deliverad with a Pitting Resistance Equivalent Number (PRE = Cr +3,3Mao + 16N, compare Table C.1 of EM 10088-1:2005) greater than 34

* Palented steel grade.

Particular ranges of sulphur content can provide improvement of particular properties. For machinability a controlled sulphur content of 0,015 % to 0,030 % is recommended. For
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Table 6 — Permissible product analysis tolerances on the limiting values given in Tables 2to 5

for the cast analysis

Element Specified limits, cast analysis Permissible tolerance®
% by mass % by mass
= 0,030 + 0005
= 0,030 =020 + 0,01
Garbon > 0.20 < 0,25 0,02
1,00 + 0,05
Silicon = 100 < 2,00 +0,10
= 1,00 + 0,03
Manganese > 1,00 < 200 + 004
=200 £75 £ 0,10
Phosphorus = 0,045 + 0,006
=0,015 + (0,003
Sulphur > 0.015 < 0,030 + 0,005
=015 < 0,35 + 0,02
Mitrogen = 0,10 £ 0,01
=010 = 0,60 + 0,02
10,5 =150 0,15
Chromium > 15,0 £ 20,0 0,20
> 200 = 30,0 * 0,25
Copper = 1,00 + 0,07
> 1,00 < 5,0 + 0,10
£ 0,60 + 0,03
Maolybdenum = 0 60 =175 + 0,05
=175 <70 +0,10
Miobium = 1,00 + 0,05
Mickal = 1,00 + 0,03
= 1,04 55,0 + 0,07
=50 =100 0,10
=100 =200 £ 0,15
= 300 =320 + 0,20
Aluminium =070 £1,50 + 0,10
Titanium = 0,80 + 0,045
If several product analyses are carried out on cne cast, and the contents of an individual element determined lies outside the
parmissible range of the chemical composition specified for the cast analysis, then it shall be only allowed to exceed the permissible
maximum value or to fall short of the permissible minimum value, but not both at the same time,
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Table 7 — Type of surface finish and process route of rods and wires, bars and sections

Product forms Tolerances Condition Recommended use and observations
on nominal
Rods Wires Bars, dimensions * Symbol” | Surface finish Type of process route
sections
Haot ¥ = ¥ EM 10017, EN 100558, i Covered with scale (spot ground if Hoi formed, not heat treated, not Switable for products o be further hot formed
EMN 10052, EM 10060, necessary]. Mot free of surface defecis. | descaled.
formed EN 10051
x - x 1C Hot formed, heat treated”, not Switable for products ta be further processed (hot or cold),
descalad.
¥ 2 T 149150 286-1 1E Largely free of scale (but some black Hot formed, heat treated”,
spots may remain). Mot free of surface | mechanically descaled®
defects,
x - x EM 10017, EM 10058, i0 Free of scale (spot ground if Hot formed, heat treated”, pickled, Products used in thair preasent condition or to bea furdher processed
EM 10055, EN 10060, necessary). Mot free of surface defects. | coated (optional). {hot or cold).
EM 10061
= = ® 1x Free of scale (but some marks left from | Hot formed, heat freated”. rough
machining may remain). Mot free of machined”.
surface defects.
2 IT12%150 286-1
¥ - ¥ 15 Appearance bright, but not uniferm, Hot formed, heat treated”, Suitable for severe applicalions {extrusion and/or cold or hot
Free of surface defects, descaled, rough machined® or heading). Surface roughness can be specified.
shaved in the case of rod. Finishing
by removal of material’.
Cold - b ® Bars: ITBio 117 2H Smooth and malt or bright. Mot Finishes 1C, 10 or 1X, cold In praducts formead by cold drawing without subsequent heat
{EMN 10278 necessarily polished. Not free of surface | processed, coated (optional) treatrment, the tensile strength is substantially increased,
processed ' defects”, particularly in austenitic materials, depending on the degree of cald
Wire: T3 or T4 processing. The surfaca hardness may be higher than the centre
(EN 10218-2 hardness.
- ® ¥ Bars: IT 8to 117 2D Smooth and matt or bright. Not free of Finish 2H, heat treated”, pickled This finish allows the restoration of the mechanical properlies after
EN 10278 surface defects”. and skin-passed {oplicnal), coated | cold processing. Products with good ductility {extrusion) and
optional) specific magnefic properties
Wire: T3 or T4 { q &)
{EM 10218-2
- - ® Barzs: ITBta 117 2B Smooth, uniform and bright. Free of Finishes 1C, 1D ar 1X, cold Products used in their present condition or intended for better

/EM 10278

surface defects.

processed, mechanically
smoothed',

finishing. In products formed by cold drawing without subsequent
heat treatment, the tensile strength is substantially increased,
particulardy in austenitic matenals, dapending on the degree of cold
processing. The surface hardness may be higher than the centre
hardness.
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Table 7 (continued)

Product forms Tolerances Condition Recommended use and observations
on nominal )
Rods Wires Bars, dimensions * Symbol” | Surface finish Type of process route
sections
= = X IT = 9%EN 10278 205 Smeoth, wniform and bright. Free of | Finishes 2H, 2D or 2B, centreless | Finish for clese tolerances. Unless otherwise agreed the surface
surface defects. ground, mechanically smoothed | roughness shallbe Ra= 1.2
{optional ).
- - ® IT = 11%EN 10278 2P Smoother and brighter than finish 2B or | Finishes 2H, 2D, 2B or 2G, Products showing a wall groomead surface appearance. Surface
2. Free of surface defects. specular polishing". roughness shall be specified at the time of enguiry and order.
NOTE Mot all surface finishes and process routes are available for all steels.

k- |
]

=

For sections, the following standards are used, in practice, for telerances on dimensions and shape: EN 10024, EN 10034, EN 10055, EN 10056-2 and EN 10279, See footnote to Annex B.
First digit 1 = Hot formed; 2 = Cold processed,

On ferritic, austenitic and austenitic-ferrific grades, the heat treatment may be omitied if the conditions for hot forming and subseguent cooling are such that the reqguirements for the mechanical properties of the product and the resistance {o
intergranular corrosion are obtained.

Tha typea of mechanical descaling (shot blasting, grinding, pesling) is lefl to the manufacturer's discretion unlass otherwise agreed.

The type of rough machining (grinding, peeling) is left to the manufacturers discretion unless otherwise agreed.

The type of finish is left to the manufacturer's discretion unless otherwise agreed.

Specific tolerance within this range shall be agreed upon at the time of enguiry and order.

Unless otherwise agreed at the time of order.

The type of cold processing (cold drawing, turning, grinding, abrading ...) is left to the manufacturer's discrefion unless otherwise agreed.

The type of mechanical polishing (burnishing, abrading) is left o the manufacturer's discretion unless otherwise agreed

The type of specular pnlishing (eleclm-pulishing. felti ng. buﬁ'lng .. is left to the manufacturer's dizscretion unless otherwize agreed-
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Table 8 — Mechanical properties at room temperature of ferritic steels in the annealed condition (see

Table A.1) and
resistance to intergranular corrosion in conditions 1C, 1E, 1D, 1X, 1G and 2D

o T b

Steel designation Thickness & or Hardness 0,2%-proof Tensile Elongation Resistance to intergranular
diameter” d corrosion’
strength Strength after fracture®
Name Number HB" Reoz” R." A in the in the welded
. . delivery
mm MPa’ MPa’ % condition
condition
i, max. miln. milr.
long.)
Standard grades
H2CrMi12 1.4003 100 200 260 450 to 600 20 no na
ABCH7 1.4016 100 200 240 ADQD to B30 20 yEs na
Special gradea

A2CrMoeTis18-2 1.4523 100 200 280 430 o 600 15 yES ne

The annealing freatment may be omitted, if the conditions for hot working and subsequent cooling are such that the requirements for the

mechanical properties of the product and the resistance to intergranular corrosion as defined in EM 150 3651-2 are obtained.

b

Only for guidance.

Width across flats for hexagons.

For rods, only the tensile strength values apply.

T When tested according to EN 150 3651-2.

1MPa = 1 Nimm?2.

Table 9 — Mechanical properties at room temperature of martensitic steels in the heat-treated

condition (see Table A.2) in conditions 1C, 1E, 1D, 1X, 1G and 2D

Steel designation Thickness far Heat- Hardness 0,2 Ya-proof Tensile Elongation after Impact energy
diameter” o treatment sirength sirength fraciure (150-Y)
candition”
Name Number HB" Rona" R A" KV
mm MPa' MPa*! % J
max. . Fruir. rmir.
flong.) L {long.) itr.)
Standard grades
X12Cr13 14006 - +44 220 - max. 730 - - - -
= 160 +TES0 - 450 G650 ta 850 15 25
- +4, 230 - max. 760 - -
X20Cr13 1.4021 < 160 +QT700 . 200 700 to 550 13 25
+QT300 - G00 800 to 950 12 20
. .y 305 - max, 950 - -
= &0 +T800 - G0 BO0 1o 850 14 25
KA7CrMi16-2 1.4057 GO = = 160 12 - 20 -
= 60 +OT900 - TO Q00 to 1050 12 20
Gl == 160 10 15
- +4 320 - max. 1100 - -
= 160 +QT780 o50 760 to 960 16 - a0 -
KACMiIMo16-5-1 1.4418 160 < t= 250 - 14 - T
< 160 +QTH00 OO Q00 to 1100 16 - &0 -
160 < = 250 - 14 - &0
* Width across flats for hexagons.
! +A = annealed, +QT = quenched and tempered.
© Only for guidance,
B For rods, only the tensile strength values apply.
T MPa =1 Nimma.
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Table 10 — Mechanical properties at room temperature of precipitation hardening steels in the heat-
treated condition (see Table A.3) in conditions 1C, 1E, 1D, 1X, 1G and 2D

Steel designation Thickness Heat Hard- 0,2 %-proof Tensile strength Elongation Impact
t or treatment ness” strength after fracture | energy (150-
diameter® | condition” V)
d
Name Number HB Rpoz R. A KV
mm MPa*' MPa*' %o J
max. max. min. min. min
(long.) (long.)
Standard grades
+AT 360 max. 1200
+PEQ0 - 520 800 to 950 18 75
XS5CrNICuNBb16-4 1.4542 100 +P930 - 720 830 to 1100 16 40
+Pae60 - 790 960 to 1160 12
+P1070 - 1000 1070 to 1270 10 -
XTCrNIAIN7-7 1.4568 30 +AT 253 max. 850 - -

]

1]

L=

Only for guidance.
1 MPa=1Nmm".

Width across flats for hexagons.

+AT = solution annealed, +P = precipitation hardened,
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Table 11 — Mechanical properties at room temperature of austenitic steels in the solution

condition (see Table A.4) and resistance to intergranular corrosion
in conditions 1C, 1E, 1D, 1X, 1G and 2D

annealed

Steel designation Thickness f Hard- 0,2%- 1%~ Tensile Elongation after | Impact energy Resistance to
or diameter” d ness" " praof proof strength™” fracture™* (150-Y) intargranu |:=“
strength | strength COrrasion
Name MNumber HE Rpoz” Reta ™" Rm A KV in the In the
mim MPa® MPa* MPa* o J dalwery SEnsi-
Frid. min frin. Friin. Frir condition lizad
con-
{long.) | itr) | (leng.) | (ir) dition’
Standard grades
A2CrMiI18-9 1.4307 = 160 215 175 210 SO0 to TOO 45 100 - WEE YES
160 = (= 250 - 35 - 21 H]
A2CrMITe-11 14306 = 160 215 180 215 460 1o GED 45 - 100 - yas YES
160 < t = 250 35 6o
X2CrNiN18-10 1.4311 = 160 230 270 305 550 to 70 40 104 yes yes
160 < t= 250 30 60
X5CrMi18-10 1.4301 < 160 215 190 225 500 to TOO 45 104 yes no®
160 < t= 250 - 35 1]
ABCrMIS18-9 14305 = 160 230 1480 225 S00 to 750 35 - no Mo
HECrMiTi18-10 14541 = 1@0 215 140 225 H00 to 700 40 - 100 - Ya5 YES
160 = = 250 - 30 - &l
X2CrMNiMo17-12-2 1.4404 < 160 215 200 235 500 to TOO 40 100 - yes yes
160 < t s 250 30 60
K2CrMNiMoM17-11-2 1.4406 s 160 250 280 315 580 to 800 40 100 yes yes
160 < t= 250 30 (514
XSCrMNiMa17-12-2 1.4401 < 160 215 200 235 S00 to 700 40 100 - yes no®
160 < < 250 30 (218
ABCrMIMaTI17-12-2 1.4571 = 160 215 200 235 S00 1o TOO 40 - 100 - yas YES
160 = = 250 - 30 - &l
X2CrMNiMo17-12-3 1.4432 = 160 215 200 235 500 to TOO 40 100 - yes yes
160 <t = 250 30 G
X2CrNiMoM17-13-3 1.4429 = 160 250 280 315 580 to 800 40 104 yes yes
1680 <t s 250 30 60
XICrMiMo17-13-3 1.4436 = 160 215 200 235 200 to 700 40 10 - yes no®
160 == 250 - a0 21 H]
H2CrMiMo18-14-3 1.4435 = 1@0 215 200 235 H00 1o 70O 40 - 100 - Ya5 YES
160 = 1 = 250 - 30 - &l
X2CrMNiMoM17-13-5 1.4439 < 160 250 280 315 580 to 800 35 100 - yes yes
160 < t s 250 30 60
XICrNiCu18-9-4 1.4567 = 160 215 175 210 450 to 650 45 yes yes
KINICrMoCu25-20-5 | 1.4539 = 160 230 230 260 530 to T30 35 104 yes yes
160 = = 250 a0 G
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Table 11 (continued)

Steel designation Thickness { Hard- 0.2%- 1% Tensile Elongation Impact energy Resistance to

or diameter'd | ness™® | proof proof | strengtn®® | after fracture™ (1I50-V) nergranular
strength | strength COmasIon
Mame Number HE Res® | Raic™® Rm A K\ in the in the
mm MPa* MPa* MPg* % J delivery | sensitized
Max. min. min. mir. min condition | condition'
fleng | {tr.)y | (leng.) | {tr.)
Special grades

HECrNiNB18-10 1.4550 < 160 230 205 240 510 to 740 A0 - 100 - YEE ves
160 = = 250 - 340 - &0

KACrNiMaM25-22-2 1.4466 = 160 240 250 290 540 to 740 a5 - 100 - YES yas
1680 < 1= 250 240 250 290 540 1o 740 - 30 - &0

XK2CrNIMo18-15-4 1.4438 = 160 215 200 235 200 to 700 40 . 100 . YES yEs
160 < t = 250 - 30 - 60

X12CMnMNIN17-7-5 1.4372 < 160 260 230 370 750 to 950 40 . 100 . yes no
160 < t= 250 260 230 370 750 to 850 - 35 - 60

X3ACrMiCulMo17T-11-3-2 14578 < 160 215 175 - 450 1o 650 45 - - - YES Vs

XIMICrMoCu31-27-4 1.4563 = 160 230 220 250 SO0 to TEO a5 - 100 - YES VEs
160 =1 = 260 - 30 - &0

XACrNIMoCuNZ0-18-7 1.4547 < 160 260 300 340 650 to B850 is - 100 - yes yas
160 =<t = 250 - 30 - 60

KINICrMoCuN25-20-7 1.4529 = 160 250 300 340 650 to 850 40 . 100 . yes Ves
160 < t= 250 - 35 - 60

K20rNiMnMoN25-18-6-5 | 1.4565 < 160 - 420 460 200 to 950 35 - 100 - YE5 yes

The solution freatment may be omitted if the conditions for hot working and subsequent cooling are such that the requirements for the mechanical
properties of the product and the resistance to Intergranular corrosion as defined in EN 150 3651-2 are obtained.

-]

b

=]

Width across flats for hexagons.
Only for guidance.

The maximum HE-values may be raised by 100 HB or the tensile strength value may be raised by 200 MPa and the minimum elongation
value may be lowered to 20 % for sections and bars of £ 35 mm thickness having a final cold deformation and for hot formed sections and
bars of £ 8 mm thickness.

For rods, only the tensile strength values apply.

When tested according to EN 150 3651-2.

See NOTE to 6.4,

Sensitization treatment of 15 min at 700°C followed by cooling in air.
1 MPa = 1 Nimm”,
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Table 12 — Mechanical properties at room temperature of austenitic-ferritic steels in the solution
annealed condition (see Table A.5) and resistance to intergranular corrosion
in conditions 1C, 1E, 1D, 1X, 1G and 2D

Steel designation Thickness ¢ Hardness" 0.2 Y- Tensila Elongation Impact Resistance to
or proof strength strength after fracture anergy intergranular
diameter” o (1S0-V) corresion”
MName Mumber HB Raps’ R A* KV in the in the
I N delivery | sensitized
mim MPa* MPa % | conditio t,:nn-l:liliun"
Max. min. min. min. n
(long.) (long.)

Standard grades

KICrNIMoN2T-5-2 1.4460 = 160 260 450 620 to BEQ 20 B5 Was Was

HACrNIMoMN22-5-3 1.4462 = 160 270 450 650 to BEO 25 100 yas yas

Special grades

X2CrNiIN23-4 1.4362 < 160 260 400 600 to 830 25 100 yes yes
HACrMiMoN29-7-2 14477 <10 310 B0 800 to 1050 23 104 Vyes Ves

10 < = 160 310 550 a0 to 1000 25 104 yas5 yasg
A2CrMiMoN25-7-4 1.4410 = 160 280 530 730 to 930 25 1040 Yas Was
KACrNiIMoSi18-5-3 1.4424 = &0 260 450 00 to 900 25 1040 Wag yasg

50 =t = 160 260 400 G to 900 25 104 yas Va5
X2CrMnMIN21-5-1 1.4162 = 160 - 450 G650 to BSO 30 B0 Vas Vas

The solution treatment may be omitted if the conditions for hot working and subsequent cooling are such that the requirement for the mechanical
properties of the product and the resistance to intergranular corrosion as defined in EN 150 3651-2 are obtained.

% Width across flats for hexageons.

" Only for guidance.

®  For rods, only the tensile strength values apply.
?  When tested according to EN IS0 3651-2.
®  BeeNOTEto 6.4,

11 MPa = 1N/fmm”~.
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Table 13 — Mechanical properties for bright bars * at room temperature of annealed (see Table A.1)
ferritic steels in conditions 2H, 2B, 2G or 2P

Steel designation Thickness t 0,2 %-proof Tensile Elongation
or diameter “ d strength strength after fracture
Mame Number Rz (= As”
mm MPa*! MPa* %
min. min.
Standard grade
X6Cr17 1.4016 < 10° 320 H00 to 750 8
10=t=16 300 480 to 750 8
16 < t= 40 240 400 to 700 15
40 <t =63 240 400 to 700 15
63 < =100 240 400 to &30 20

The initial annealing treatment may be omitted if the conditions for previous hot working and subsequent
cooling have been such that the requirements for the final mechanical properties of the product and the
resistance to intergranular comrosion as defined in EN 1ISO 3651-2 are obtained.

*  Including cut lengths from wire.

®  Width across flats for hexagons.

®  Elongation As is valid only for dimensions of 5 mm and above. For smaller diameters, the minimum
elongation has to be agreed upon at the time of enguiry and order.

® Inthe range 1 mm s ¢ < 5 mm valid only for rounds. The mechanical properties of non round bars with
thicknesses < 5 mm have to be agreed at the time of enquiry and order.

L 1MPa = 1M/mm".
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Table 14 — Mechanical properties for bright bars * at room temperature of heat-treated (see Table A.2)
martensitic steels in conditions 2H, 2B, 2G or 2P

Steel designation Thickness i Annealed Quenched + tempered
HName Number or diameter” d R HE © Heat Reaz R A KV
mm MPa*’ max. treatment MPa* MPa* B J
max. candition min. min. min.
fleng.) | (r) | (leng) |[{ir)
Standard grades
<107 8RO 280 550 700 to 1000 9 - -
10 =f=16 880 280 500 700 to 1000 a - - -
X120r13 1.4008 16 < f=40 800 250 +LTB50 450 650 to 930 10 - 25 -
Al = f= 53 TGl 230 450 650 to BBO 10 - 25 =
63 = f= 160 Ta0 220 450 50 to 850 15 - 25 -
= 10° 810 2490 &00 750 fo 1000 g - - -
10=<Ii=s16 810 290 550 750 10 1000 & - - -
X20Cr13 1.4021 16 <f=40 850 260 +OT700 500 700 to 950 10 - 25 -
40 =f=63 800 250 500 700 to 900 12 - 25 -
B3 < =160 760 230 500 700 to 850 13 - 25 -
=10° 1050 330 750 850 to 1100 7 - - -
10 =f=18 1050 330 700 8450 fo 1100 - - -
X1TCrNI16-2 1.4057 16 < f=40 1000 310 +UTE00 650 800 to 1050 - 25 -
40 = f£ 83 S50 2495 G50 800 e 1000 12 - 25 -
B3 = =160 850 295 650 BOO to 950 12 - 20 -
£ 10° 1150 380 750 00 1o 1150 10 - -
10 =<i<16 1150 380 750 00 to 1150 10 - - -
XACrNiIMo16-5-1 1.4418 16 <= 40 1100 320 +UTO00 700 00 to 1100 12 - &0 -
40 = f= 63 1100 320 700 200 to 1100 16 - a0 -
B3 <f< 160 1100 320 700 300 fo 1100 16 - a0 =
160 < f= 250 1100 320 700 200 fo 1100 - 14 - 1H

For information only.

Including cut lengths from wire.

Width across flats for hexagons

the time of enguiry and arder.

Elongation As is valid only for dimensions of 5 mm and above. For smaller diameters, the minimum elongation has to be agreed upon at

’ In the range 1 mm = d < 5 mm valid only for rounds. The mechanical properties of non round bars with thicknesses < 5 mm have to be

agreed at the time of enquiry and order.

o 1MPa = 1N/mm’.
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Table 15 — Mechanical properties for bright bars * at room temperature of heat-treated (see Table A.3)
precipitation hardening steels in conditions 2H, 2B, 2G or 2P

Steel designation Thickness tor Annealed Precipitation hardened
Mame Number diameter " d R, HB® Heat Rynz R A KV
mm MPa” | max. | treatment MPa* MPa*’ % J
MaAX. condition min. mim. mit.
{long.) {long.)
Standard grade
= 10" 1200 360 B0 900 to 1100 10 -
10=ts16 1200 360 &0 800 to 1100 10 -
X5CMICuMb16-4 1.4542 16 < =40 1200 360 +Pa00 520 E00 to 1050 12 75
40 = t= 63 1200 360 520 800 to 1000 18 ]
63 < t= 160 1200 380 520 800 to 950 18 75
=100 - +P930 720 930 to 1100 12 40
<100 - - +POE0 T30 960 to 1160 10 -
=100 - +P1070 1000 1070 10 1270 10 -

For infarmation anly.

Including cut lengths from wire,

Width across flats for hexagons.

agreed at the time of enquiry and order.

) 1MPa = 1Nfmm°.

Elongation A is valid only for dimensions of 3 mm and above. For smaller diameters, the minimum elongation has to be agreed upon
at the time of enquiry and order,

In the range 1 mm = d < 5 mm valid only for rounds. The mechanical properties of non round bars with thicknesses < 5§ mm have (o be
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Table 16 — Mechanical properties for bright bars * at room temperature of solution annealed (see
Table A.4) austenitic steels in conditions 2H, 2B, 2G or 2P

Steel designation Thickness § Solution annealed
Name Number or diameter’ d Rpoz R As” Kv
mm MPa* MPa*! % J
. rrin. mrin.
flong) | tr) | flong) | itr)
Standard grades
X2CNI1B-9 1.4307 < 10° 400 GO0 ta 930 25 - - -
10=r=16 380 G600 to 930 25 - - -
16 < <40 175 500 to 830 30 . 100
40 =< =63 175 500 to 830 30 . 100
B3 <= 160 175 500 to 700 45 - 100
160 < f= 250 175 500 to FOO - 35 - 60
K2CMNI18-11 1.4306 < 10° A0 GO0 to 930 25 - - -
10=f=16 Z80 GO0 to 930 25 - - -
16 = =40 180 460 to B30 30 - 100 -
40=<1263 180 460 to 830 30 - 100 -
B3 <t= 160 180 460 to 680 45 . 100
160 = f= 250 180 460 to 680 . 35 - 60
X5CNI18-10 1.4301 = 10° 400 600 to 950 25 - -
1M<f=16 400 G600 to 950 25 - - -
16 <={=40 180 GO0 to 850 30 - 100 -
40 = f = &3 180 280 to B850 a0 - 100 -
B3 <= 160 180 500 1o TO0 45 - 100 -
160 = f= 250 190 500 to 700 - 35 - 60
XBCNIS18-9 1.4305 = 10° 400 600 to 950 15 - - -
1M=<f=16 400 G600 to 950 15 . -
16=<f=40 190 500 to 850 20 100 -
40 = =63 190 500 to 850 20 - 100 -
B3 <= 160 190 500 to 750 35 - 100 -
X2CiNikMe1T-12-2 1.4404 = 10° A0 GO0 ta 930 25 - - -
10=r=16 380 580 to 930 25 - - -
16 < 1= 40 200 500 to 830 30 . 100 -
40 <1s63 200 500 to 830 30 - 100 -
B3 <= 160 200 500 to 700 40 100
160 < f= 250 200 500 to FOO - 30 - 60
X5CNiMo17-12-2 1.4401 < 107 400 600 to 950 25 - - -
W=t <16 380 580 to 950 25 - - -
16=1=40 200 200 to B50 a0 - 100 -
40 <1< 63 200 500 to 850 30 - 100 -
B3 <ts 160 200 500 to 700 40 - 100 -
160 = 1= 250 200 500 ta 700 - 30 - &0
XECrNiMOTI1T-12-2 1.4571 < 107 400 G600 to 950 25 . -
1M0=<f=16 380 580 to 950 25 - - -
16 <f=<40 200 500 to 850 30 100 -
40 <{ =863 200 500 to 850 30 - 100 -
B3 = = 18] 200 SO0 ta FOO 40 - 100 -
160 =t < 250 200 500 ta 700 - 30 - 80
X2CNiMo17-12-3 1.4432 s 107 400 600 to 930 25 . - .
10=<ts16 380 600 to 880 25 - - -
16 < =40 200 500 to 850 30 100
40 < =63 200 500 to 850 30 - 100 -
B3 <f= 160 200 500 to 700 40 - 100 -
160 = f= 250 200 500 to 700 - an - &0
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Table 16 (continued)

Steel designation Thickness t Solution annealed
Mame Mumber or diameter” d Rz [ Ag” KV
mm MPa* MPa*' % J
min, i, mimn.
(long.) tr.) (long.) | f(ir.)
Standard grades {continued)
X3ICNIMo17-13-3 1.4436 = 10" 400 60O to 950 25 - -
10 <f=16 400 GOO o 850 25 - -
16 < =40 200 S0 fo 350 30 - 100
40 < | = 63 180 S0 o 850 A0 - 100
B4 = = 160 200 SO o T 40 - 100
160 == 250 200 500 to 700 - 30 - 60
X2CMiMo18-14-3 1.4435 5 10" 400 &00 to 550 25 - -
10<i=16 400 GO0 to 850 25
16 < t <40 235 500 to 850 30 - 100
40 = f = B3 235 500 to 850 30 - 100
B3 <= 160 235 S0 to TOO 40 - 100
160 =t = 250 235 SO0 o FOD - 30 - 60
KICANICU18-9-4 1.4567 < 10" 400 G o 850 25 - -
10<t=16 340 600 to B0 25 - -
16 < 1 <40 175 450 to 800 30 100
40 <= 63 175 450 to 800 a0 - 100
B3 <= 160 175 450 to 650 40 - 100
X1NICMoCu25-20-5 1.4539 = 10" 400 GO0 o 930 20 - -
1=i=16 401 GO o 230 20 - -
16 <t = 40 230 530 to B8O 25 100
40 = 1= 63 230 530 o B 25 - 100
63 <1< 160 230 530 to 730 35 - 100
160 <t = 260 230 530 o 730 - 30 - 60
Special grade
KICMNICuMo17-11-3-2 1.4578 = 10" 400 B00 to 850 20 - -
10 =f= 16 340 GO0 fo B50 20 - -
16 < =40 175 450 fo 800 A0 - -
40 < [ = 63 175 450 to B 30 - -
64 == 160 174 450 o 650 45 - -
The inital solution treatment may be omitted if the conditions for previous hot-working and subsequent cooling have been such
that the requirements for the mechanical properties of the product and the resistance to intergranular corrosion as defined in EN
150 3651-2 are obtained,
* Including cut lengths from wire.
. Width across flats for hexagons.
' Elongation is valid only for dimensions of 2 mm and above. For smaller diameters, the minimum elongation has to be agreed
upon at the time of enquiry and order.
. In the range 1 mm < d < 5 mm valid only for rounds. The mechanical properties of non round bars with thicknesses <= 5 mm
have to be agreed at the time of enquiry and order.
1MPa = 1N/mm®,
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Table 17 — Mechanical properties for bright bars * at room temperature of solution annealed (see

Table A.5) austenitic-ferritic steels in conditions 2H, 2B, 2G or 2P

Steel designation Thickness Solution annealed
Mame Number or diameter” o Ronz R Ag” KV
mm MPa* MPa*' % J
miin. imin. rrin.
{long.) (lang.)
Standard grades
XICINIMoN27-5-2 1.4450 < 1p° 10 770 to 1030 12 -
1M0=t=16 &G0 770 to 1030 12 -
16 <=40 460 620 to 950 15 B5
40<t=863 460 620 to 950 15 85
63 = t= 160 480 620 to 880 20 85
X2CMNiMoN22-5-3 1.4462 = 10" 650 850 to 1150 12
1M=t=16 650 850 to 1100 12 -
16 = f<40 450 650 to 1000 15 100
40 = £ 63 450 650 to 1000 15 100
B3 ={¢=180 450 Ga0 to BEOD 25 100

resistance to intergranular comrosion as defined in EN 150 3651-2 are obtained.

The inital solution treatment may be omitted if the conditions for previous hot-working and subsequent
cooling have been such that the reguirements for the mechanical properties of the product and the

*  Including cut lengths from wire.

" Width across flats for hexagons,

elongation has to be agreed upon at the time of enquiry and order.

with thicknesses < 5 mm have to be agreed at the time of enquiry and order.

T IMPa = 1NImme.

- Elongation is valid only for dimensions of 5 mm and above. For smaller diameters, the minimum

In the range 1 mm £ d < 5 mm valid only for rounds. The mechanical properties of non round bars
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Table 18 — Mechanical properties at room temperature of annealed wire in 2D condition

Steel designation Mominal dimension Tensile Elongation
Name Number d strength
mm MPa*! %a
max. min,
Fermitc steels (+A) °

XeCri7 1.4016 1,00 < d=3,00 800 15

3,00 =d=5,00 750 15

500 < d=16,00 700 20

Martensitic (+A) and precipitation hardening (+AT) steels 2
X12Cr13 1.4006 1,00 < d=3,00 1050 10
X20Cr13 1.4021 3,00 =d=5,00 1000 10
X1TCrNi16-2 1.4057 5,00 < d = 16,00 a50 15
KTCrNIiANT-7 1.4568
Austenitic steels (+AT)”
X2CrNi18-9, 1.4307, 1,00 =d=3,00 00 30
XK2CrMNi19-11 1.43086, 3,00 =d=5,00 850 35
XECrMNI18-10, 1.4301, 5,00 <d= 16,00 200 35
XBCrNiS18-9 1.4305
XBECrNITiI18-10 1.4541,
AK2CrNiMo17-12-2, 1.4404,
XOCrNiMo17-12-2, 1.4401,
XBECrNiMaTi17-12-2, 1.4571,
X2CrNiMo17-12-3, 1.4432,
X3CrNiMo17-13-3, 1.4436
X2CrMiMo18-14-3, 1.4435,
X1CrNiMoMN25-22-2 1.4466,
XINICriloCu31-27-4, 1.4563,
KI1CrNiMoCuMN20-18-7, 1.4547,
KINICrMoCuN25-20-7 1.4529
Austenitic-ferritic steels (+AT)"

A2CrNiMoNZ22-5-3 1.4462 1,00 < gd=3,00 1000 20
XM2CrNiN23-4 1.4362 3,00 < d= 5,00 950 25
X2CrNiMoMN25-7-4 1.4410 500 < d= 16,00 ann a5

MOTE 1 If skin passed (i. . less than 5 % reduction in cross section), the maximum tensile strength might be increased by up to 50 MPa,

MOTE 2 For cold heading, see EN 10263-5.

=]

*1 1 MPa=1Nmm?

+A = annealed, +AT = solution annealed.
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Table 19 — Minimum values for the 0,2 %- and 1 %-proof strength of austenitic steels at elevated temperatures

Steel designation Heat Minimum 0,2 % proof strength Minimum 1 % proof strength
treatment (MPa*") (MPa*")
Name Number | .o ndition @ at a temperature (in *C) of

100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | s00 | s50
Standard grades

X2CrMi18-9 1.4307 +AT 145 | 130 | 118 | 108 | 100 94 89 85 81 &0 180 | 160 | 145 135 127 121 | 116 | 112 109 108
X2CrMi18-11 1.4306 +AT 145 | 130 | 118 | 108 | 100 94 89 85 81 a0 180 | 160 | 145 135 127 127 | 116 | 112 104 108
AZCrMNIN1E-10 1.4311 +AT 205 175 157 145 136 130 125 121 1149 118 240 210 187 175 167 160 156 152 149 147
AHCrMIT18-10 1.4301 +AT 155 140 127 118 110 104 98 95 92 a0 190 170 155 145 135 1249 125 122 120 120
XECMITI18-10 1.4541 +AT 175 | 165 | 165 | 145 | 136 | 130 | 125 | 121 | 119 | 118 | 205 | 195 | 185 | 175 | 167 | 161 | 156 | 152 | 149 | 147
X2CrNIMoMN17-11-2 1.4406 +AT 215 | 195 | 175 | 165 | 155 | 150 | 145 | 140 | 138 | 136 | 245 | 225 | 205 | 195 | 185 | 180 | 175 | 170 | 168 | 166
XSCrNiMo1T-12-2 1.4401 +AT 175 | 158 | 145 | 135 | 127 | 120 | 115 | 112 | 110 | 108 | 210 | 190 | 175 | 165 | 155 | 150 | 145 | 141 | 139 [ 137
XECrMiMoTi17-12-2 1.4571 +AT 185 | 175 | 165 | 155 | 145 | 140 | 135 | 139 | 129 | 127 | 215 | 205 | 192 | 183 | 175 | 169 | 164 | 160 | 158 | 157
X2CrNiMo17-12-3 1.4432 +AT 165 | 190 | 137 | 127 | 119 | 113 | 108 | 103 | 100 98 200 | 180 | 165 1653 145 139 | 135 | 130 128 127
KZCrMibMoM17T-13-3 14425 +AT 215 195 175 165 155 150 145 140 138 136 245 225 205 195 185 1800 175 170 168 166
XACrMiMe17-13-3 1. 4436 +AT 175 158 145 135 127 120 115 112 110 108 210 190 175 165 155 150 145 141 134 137
XECrMiMo18-14-3 14435 +4T 165 150 157 127 1149 113 108 103 100 Q8 200 180 165 163 145 135 135 130 128 127
X2CrNiMoN17-13-5 1.4439 +AT 225 | 200 | 185 ] 175 | 165 | 155 | 150 - - - 255 | 230 | 210 | 200 | 190 | 180 | 175 - - -

XANICrMoCu25-20-5 1.4530 +AT 205 | 190 | 175 | 160 | 145 | 135 | 125 | 115 | 110 | 105 | 235 | 220 | 205 | 190 | 175 | 165 | 155 | 145 | 140 | 135

Special grades

XECrMNIND18-10 1.4550 +AT 175 | 165 | 155 | 145 | 136 | 130 | 125 | 121 | 119 | 118 | 210 | 195 | 185 | 175 | 167 | 161 | 156 | 152 | 149 | 147
X1CrNiMoN25-22-2 1.4466 +AT 195 | 170 | 160 | 150 ) 140 | 135 - - - - 225 | 205 | 190 | 180 | 170 | 165 - - - -

HICrMiMo18-15-4 1.4438 +AT 172 157 147 137 127 120 115 112 110 108 206 186 177 167 157 150 144 140 138 136
A1 Z2CrMnNINTT-T-5 14372 +AT 2895 260 230 220 205 185 - - - - 325 295 265 250 230 205 - - - -

XINICrMoCull-27-4 1.4563 +AT 140 175 TG0 155 150 145 135 1258 120 115 220 205 190 185 180 175 165 1655 160 145
X1CNIMaCuN20-18-7 1.4547 +AT 230 | 205 | 190 | 180 | 170 | 165 | 160 | 153 | 148 - 270 | 245 | 225 | 22 | 200 | 195 | 190 | 184 | 180 -

XANICrMoCuN25-20-7 1.4529 +AT 230 | 210 | 190 | 180 | 170 | 165 | 160 - - - 2T0 | 245 | 225 | 215 | 205 | 195 | 190 - . -

X2CrNiMnMoN25-15-6-5 1.4565 +AT 350 | 310 | 270 | 255 | 240 | 225 | 210 | 210 | 210 | 200 | 400 | 355 | 310 | 290 | 270 | 255 | 240 | 240 | 240 | 230

2  +AT = solution annealed.
I 1 MPa=1Nmm*
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Table 20 — Mechanical properties for bars at room temperature of steels in the cold work hardened
(2H) condition

Steel designation Tensile strength 0,2 % Tensile strength Elengation
level proof strength after fracture
Name NMumber Ryaz R A
MPa* MPa* %
min. min.
Standard grades (Austenitic steels)

X2CrMNi18-9 1.4307 +C700" 350 700 to 850 20
+C800" 500 800 to 1000 12

X2CrNi19-11 1.4306 +C700" 350 700 to 850 20
+CB00° 500 800 to 1000 12

X5CrNi18-10 1.4301 +C700° 350 700 to 850 20
+C800° 500 800 to 1000 12

XBCrNiS18-9 1.4305 +C700° 350 700 to 850 20
+CB00* 500 800 to 1000 12

XBCrNITI18-10 1.4541 +C700" 350 700 to 850 20
+CB00* 500 800 to 1000 12

X2CrNiMo17-12-2 1.4404 +C700" 350 700 to 850 20
+C800° 500 800 to 1000 12

X5CrNiMo17-12-2 1.4401 +C700° 350 700 to 850 20
+C800° 500 800 to 1000 12

XBCrNiMoTI1T-12-2 1.4571 +CT00° 350 700 to 850 20
+CE00* 500 800 to 1000 12

*  The maximum diameter for this tensile strength level shall be agreed at the time of enguiry and order; it shall not be

greater than 25 mm.
®  The maximum diameter for this tensile strength level shall be agreed at the time of enquiry and order; it shall not be
greater than 35 mm.
"1 1 MPa =1 Nmm?
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Table 21 — Tests to be carried out, test units and extent of testing in specific testing

Test B Test unit Product form Number of
test pieces
per sample

Rods, bars and sections

Chemical analysis Cast The cast analysis is given by the manufacturer” -

Tensile test at ambient temperature Batch® 1 sample per 25 t; maximum of 2 per test unit 1

Tensile test at elevated temperature o - To be agread at the time of ordering (see Table 19) 1

Impact test at ambient temperature o - To be agreed at the time of ordering 3

(see Tables 910 12)
Resistance to intergranular corrosion a] - To be agread at the time of ordering if intergranular 1
corrosion is a hazard (see Tables 8, 11 and 12)

Tests marked with an “m" shall be camed out as specific tests in all cases. Those marked with an “o" (optional) shall be carried out
as specific tests only if agreed at the time of ordering.

’ A product analysis may be agreed at the time of ordering; the extent of testing shall be specified at the same fime,

Each batch consists of products coming from the same cast. The products shall have been subject to the same heat treatment
cycle in the same furnace. In the case of a continuous furnace or in process annealing a batch is the lot heat treated without

intermission with the same process parameters.
The shape and size of the cross sectional area of products in a single batch may be different providing that the ratio of the largest to the
smallest cross sectional areas shall be equal or less than three.

Table 22 — Minimum frequency of testing for product testing and evaluation as part of FPC

Indﬁ:l.:tlil:ajtha Threshold value Minimum number of samples Minimum
Property d (if any) and frequency of
vt tolerances tests
methed (if any)
Tolerances Annex B ves 1 per product form and nominal 1 per sample
on dimension dimension
and shape
Elongation 7.4.2 yes 1 per cast, product form, dimensional 1 per sample
) range (tables for mechanical
Tensile 4.2 properties), heat treatment batch
strength
Yield strength 742
Impact 7.4.2 yes 1 per cast, product form, dimensional 3 per sample
slrg o range (tables for mechanical
g properties), heat treatment batch
Weldability 7.4.1 yes
E:%?rﬁif:l by 1 per cast 1 per cast
compaosition)
Durability 7.4.1 yes
E:?:::::E:I oy 1 per cast 1 per cast
composition]

40

o T b




BS EN 10088-5:2009
EN 10088-5:2009 (E)

Table 23 — Marking of the products

Marking of Products with specific testing”
Manufacturer's name, trade mark or logo +
Steel number or name +
Cast number +
Identification number” +
Inspector's mark (+)

g

The symbols in the table mean:
+ = the marking shall be applied,
(+] = the marking shall be applied if so agreed, or at the manufacturer's discretion.

The numbers or letters used for identification shall allow the product(s) to be related to the relevant
inspection certificate,
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Annex A
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Guidelines for further treatment (including heat treatment) in fabrication

A.1 The guidelines given in Tables A.1 to A.5 are intended for hot forming and heat treatment.

A.2 Flame cutting can adversely affect edge areas:; where necessary, they should be machined.

A.3 As the corrosion resistance of stainless steels is only ensured with a metallically clean surface, layers of
scale and annealing colours produced during hot forming, heat treatment or welding should be removed as far
as possible before use. Finished parts made of steels with approximately 13 % Cr also require the best

surface condition (e. g. polished) in order to achieve maximum resistance to corrosion.

Table A.1 — Guidelines on the temperatures for hot forming and heat treatment of ferritic corrosion
resisting steels

Steel designation Hot forming Heat Annealing
treatment
symbol

Name Number Temperature Type of Temperature® Type of

°C cooling °C cooling

Standard grades

X2CrNi12 1.4003 1100 G680 to 740

to air +A, air
XECr 7 1.4016 800 o010 850

Special grade
X2CMeTis18-2 1.4523 1100 to 800 air +A, 1000 to 1050 air
NOTE The temperature of annealing should be agreed for simulated heat-treated test pieces.
: If heat treatment is carried out in a continuous furnace, the upper part of the range specified should usually be preferred, or even
exceaded,
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Table A.2 — Guidelines on the temperatures for hot forming and heat treatment of martensitic
corrosion resisting steels

Steel designaton Hot forming Heat Annealing CQuenching Tempering
treatment
symbaol
Mame Number Temperature Type Temperature” Type Temperature® Type Temperature
c of ¢ of C of °C
cooling cooling cooling
Standard grades
+A 745 to 825 air
K12Cr13 1.4006 1100 air +TEAD - - G50 to 1000 qil, air &30 to TE0
to slow +A 745 to 825 air - - -
X20Cr13 1.4021 8OO cooling +T700 - - 950 to 1050 ail, air B0 to 750
+QT800 - - 950 to 1050 oil, air 600 to TOO
A" 680 to BOD furn. air - . .
X1TCrNi16-2 1.4057 +QTA00" - - 950 to 1050 oil, air 750 to 800 +
650 to 700"
+QATEH0 - - Q50 to 1050 oil, air GO0 to G50
1150 A7 600 to 650 furn., air - - -
XACrMiMa1 6-5-1 1.4418 (&) air +OT7ED - - 950 1o 1080 all, air 590 o 620"
800 +QTH00 . - 950 to 1050 oil, air 550 to 620
NOTE The temperatures of annealing. guenching and tempering should be agreed for simulated heat-treated test pieces
N If heat treatment is carried out in a continuous furnace, the upper part of the range specified should usually be preferred, or even
exceeded.
" Double annealing might be advisable
In the case that the nickel is at the lower side of the range specified in Table 3, a single tempering at 620 to 720°C may be
sufficient.
?  Tempering after martensitic transformation.
N Either 2 x4 hor 1 x 8 h as a minimum time,

Table A.3 — Guidelines on the temperatures for hot forming and heat treatment of precipitation
hardening corrosion resisting steels

Steel designation Hot forming Heat Solution annealing Precipitation
treatment hardening
symbaol
Name Number Temperature Type of Temperature® Type of Temperature
°C "C cooling “c
cooling
Slandard grades
+AT" 1030 to 1050 -
+FEQD 1030 fo 1050 2 h el "Ciair +
4 h 620 “Clair
X5CINICUNb16-4 1.4542 furnace, o, air -
F 1 o
1150 to D00 sir +Pa30 030 o 1050 4 h 620 “CJair
+POED 1030 to 1050 4 h 590 “Clair
+F1070 1030 1o 10540 4 b 550 "Clair
HTCMNIAITT-7 1.4568 air +AT 1060 to 1080 water, air -

NOTE The temperatures of solution annealing should be agreed for simulated heat-treated test pieces.

* If heat treatment is camed out in a continuous furnace, the upper part of the range specified should usually be preferred, or even exceeded.

Mot suitable for direct application, prompt precipitation hardening after solution annealing is recommended to avoid cracking,
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Table A.4 — Guidelines on the temperatures for hot forming and heat treatment of austenitic corrosion
resisting steels

Steel designation Hot farming Heat treatment Solution annealing”
symbol
Name Number Tem p:;*:ram re Type of cooling Tem pergturﬂb‘ - Type of cooling
Standard grades
X2CNi1e-4 1.4307 1000 te 1100
X2CrNi1e-11 14304 1000 te 1700
X2CmiM18-10 1.4311 1000 to 1100
X5CrNi18-10 1.4301 1000 to 1100
XBCrNIS18-9 1.4305 1000 te 1100
XBCrMITI18-10 14241 1020 te 1120
X2CrNiMo1T-12-2 1.4404 1020 to 1120
X2CmidoMN17-11-2 1.4406 1200 1020 te 1120
X5CrNiMo17-12-2 1.4401 ° . AT 1020 to 1120 waler, 2l
XECrMNiMoTI17-12-2 1.4571 0 1020 to 1120
XZCrMiMo17-12-3 1.4432 1020 to 1120
H2CrMNiMoM17-13-3 144249 1020 to 1120
XICrNiMe17-13-3 1.4436 1020 te 1120
X2Cibdo18-14-3 1.4435 1020 to 1120
X2CrNiMoN17-13-5 1.4439 1020 to 1120
RICrNICu15-9-4 1.4567 1000 to 1100
KINICrMoCu25-20-5 1.4539 1050 te 1150
Special grades
XECrMNINB1E-10 1.4550 1150 fo 850 1020 te 1120
X1CrNiMoN25-22-2 1.4466 1150 to 850 1070 to 1150
X2CrNiNe18-15-4 1.4438 1150 to 850 1020 te 1120
EAZCrMnMiNY-T-5 1.4372 1150 to 850 1000 te 1100
XICMICuMol7-11-3-2 1.457H 1150 to SO0 1000 te 1100
XINICMoCu31-27-4 1.4563 1150 to B50 air el 1050 to 1150 water,air
KACHiMoCuMN20-18-7 1.4547 1200 fo 1000 1140 to 1200
KIMICdoCuMN25-20-7 1.4528 1200 to 350 1120 to 1180
X2C0mMiMnMoMN25-18-6-5 14565 1200 to 950 1120 te 1170
NOTE The temperatures of solution annealing should be agreed for simulated heat-treated test pieces.
* If heat treatment is carried out in a continuous furnace, the upper part of the range specified should usually be preferred, or even
exceeded.
: The solution annealing may be omitted, if the conditions for hot working and subsequent cooling are such that the requirements for
the mechanical properties of the product and the resistance to intergranular corrosion as defined in EN 150 3651-2 are obtained.
: The lower end of the range specified for solution annealing should be aimed at the heat treatment as part of further processing,
because otherwise the mechanical properties might be affected. If the temperature of hot forming does not drop below the lower
temperature for solution annealing, a temperature of 980°C is adequate as lower limit for Mo-free steels, a temperature of 1000 °C for
steals with Mo contents up to 3 % and a temperature of 1020°C for steels with Mo contents exceading 3 %.
; Cooling sufficiently rapidly in order to avoid the occurrence of intergranular corrosion as defined in EN 150 3651-2.
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Table A.5 — Guidelines on the temperatures for hot forming and heat treatment of austenitic-ferritic
corrosion resisting steels

Steel designation Hot forming Heat Solution annealing”
treatment
symbol
Name Number Temperature Type of Temperature” Type of
“C cooling "C cooling

Standard grades

X3CrNiMoN27-5-2 1.4480 1200 to 950 air +AT 1020 to 1100 water, air’

X2CrNiMoMN22-5-3 1.44862 1020 to 1100 water, air’

Special grades

X2CrNiNZ23-4 1.4362 1200 850 to 1050 water, air
R2CrNIMoMN29-7-2 14477 o air +AT 1040 to 1120 water
X2CrNIMoN25-7-4 1.4410 1000 1040 te 1120 water
X2CrNIMoSi18-5-3 1.4424 1000 to 1100 water, air’
X2CrMnNINZ1-5-1 1.4162 1100 to 900 1020 to 1080 water, air

NOTE The temperature of solution annealing should be agreed for simulated heat-treated test pieces

a If heat treatment is carried ocut in a continuous furnace, the upper part of the range specified should usually be preferred, or

evan axceadead,

L]

The solution annealing may be omitted, if the conditions for hot working and subseqguent cooling are such that the requirements
for the mechanical properties of the product and the resistance to intergranular corrosion as defined in EN 150 3651-2 are
obtained.

Cooling sufficiently rapidly in crder to avoid precipitation.
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